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Especially Designed for the NEW &-foot, 75-w, T-12 Slimline Lamps! 


More Light at No Extra Cost 
.. as much as 10S MORE! 


Twe Lamps do the Work of Four! 
Instant Start! No Starters Needed! 
Lower Operating and Maintenance Coat! 
Modern streamlined lighting of factor- 
ies and shops may now be obtained 
with these new individual Benjamin 
Magna-Flo 75° Lighting Units or with 
the continuous lines of light of the new 
Benjamin Lite-Line 75° System. These 
units use most eflimently the big. new 
Slimline 75-w fluorescent lamps—8 feet 
long, I's inches in diameter—which 
have a greater light output than any 
other fluorescent lamp 


Higher Efficiency 
With Benjamin “Magna-Flo 75° it is 


wesible to obtain from 7% to LOS more 
lint on the working surface than is 
secured from the same wattage by other 


comparable systems The lamps them- 
selves give 10% or more lumens pet 
watt. Two sockets take the plac e of four 
in this longer unit. 


Lower Operating Cost 
"Magna-Fle 75° 


economy because there are fewer lamps 


operates with extra 


to maintain—fewer lamps to replace 
There is extra economy, too, in instant 
starting because no starters are ne eded 
and related maintenance problems are 
eliminated. The single-pin base con- 
struction of the new Slimline Lamps 
saves time in installation and replace- 
ment. New “Twin-Turret™ heavy-duty 
lampholders are especially designed to 
lock these single-pin lamps securely in 
place and prevent their dropping out. 


Extra Strength and Safety 


“Magna-Flo 75° has the extra strength 
required for the most satisfactory oper- 


ation of these big, long lamps. There is 
extra strength in the one-piece, heavy- 
duty channels, in the sturdy channel 
coupling and in the high quality por- 
celain enamel steel reflectors. 


Benjamin “Life-Time” 
Porcelain Enamel Reflectors 
Benjamin Porcelain Enamel Steel 
Reflectors are standard equipment with 
“Magna-Flo 75°. Porcelain Enamel is 
the ideal reflecting surface for the new 
Slimline Lamps. It has a high reflee- 
tion factor (82%) and its diffusing char- 
acteristics help to improve the quality 
of the lighting and minimize glare. 


Porcelain’ Enamel cuts maintenance 
costs, too, as it will not discolor or 
detenorate under adverse atmospheric 
and operating conditions, Furthermore, 
its original high reflectivity is easily 
maintained by soap-and-water cleaning. 


For additional data send for Bulletin Ne. Ad 5612. Write: 
BENJAMIN ELECTRIC MFG. CO., DEPT. I, DES PLAINES, ILLINOIS 
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Westinghouse 


Thousands installed 


OV-20 was the first luminaire designed 
specifically for Mercury-Vapor lamps. 


OV-20 is the first luminaire operating the Across the Nation ! 


mercury lamp horizontally—without the 


use of magnets. 


OV-20 was the first new postwar street These are but a few of the reasons 


lighting development. Westinghouse OV-20 has gained coast- 


OV-20 provides modern design—stream- to-coast approval in just three years. 
lined appearance. 


OV-20 provides highest roadway bright- Get the complete story ia B-3970 from 


ness—with minimum glare. Westinghouse Electric Corp., P. O. Box 


OV-20 has hinged glassware holder for 868, Pittsburgh 30, Penna. J.04240 
easy maintenance. . 


OV-20 glassware is easily changed in the 
feld—without tools 

OV-20 provides either Type Il or Ill 
LE.S.-A.S.A. light distribution patterns. 
Type can be changed in the field by simply 
changing the glassware 


No other mercury unit provides these 
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CO, A Luminous 
Ceiling by LITECONTROL 


Featuring Ultra-New, 


Low Brightness Lenses 


lamps in various switching arrange- 


ments 


Here's the newest thing in lighting 
an othce with a luminous ceiling, 


featuring excepuonal low brightness 
i . We'd like to tell you more about 


this new lighting truumph — help you 
in 


both lengthwise and crosswise, utiliz- 


ing ultra-new Holophane No. 9015 


with lighting layouts or advice 


Controlenses Construction sm 


ple 


minimized 


; applying it to your projects. Why not 
installation easy — maintenance 
write today / 


and cesling costs cut! 


Areca Approsimately 200 sq. 


*DHOLOPHANE CO., INC 


Ceiling 8.7 
6 96TI2 7S Wot Woarmtiet Slimline 
40 Wott Woarmtint Slimtine 
Lenses, 144. $9015 Holophane Controtenses* 
Worttoge 900 
Wortts per squore foot 45 
Intensity 
Average on desk N2 Foot andies Inihalty 
Average entire room 70 Footandies 
Brightness Reod 
Along lomp on 
as 2 Cendlepower per sq inch 
60° © 14 Candlepower per sq inch 
70° 0.11 Candlepower per inch 
Across lomo axis: 
45° .1.5 Candlepower per inch 
60° .0 3 Candlepowe pe sq inch 
70° .0.3 Candiepowe: sa inch 


LITECONTROL CORPORATION 
36 Pleasant Street, Watertown 72, Mass. 


Because of the design flexibility of 
this system, enther large or small areas 
can be lhehtred attractively with var 
by using standard 


able intensities 


Bipin lamps or T-8 of T-12 Slimline 
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ENJOY YOUR 1950 VACATION IN Pasadena 


EVENT: Southern California National 
Technical Conference 
IItuminating Engineering 


Society 
DATE: AUGUST 21-25, 1950 


PLACE: HOTEL HUNTINGTON 
PASADENA, CALIFORNIA 


HIGHLIGHTS: Pasadeno is nestled at foot of Sierra Madre Mountains 20 


minutes from downtown Los Angeles over magnificent Arroyo 
Seco Parkway. 


® Enjoy A Great 1.E.S. Technical Conference 

® Meet Your Friends at “Fiesta Night’—Colorful, Enjoyable 

® Relax at Hotel Huntington, Southern California's Most Distinguished Address 
® See Great New Buildings With Fine Illumination 

® Drive Miles of Modern Mercury Street Lighting 

® Inspect Hollywood's Spectacular Lighting 


® Plan A Circle Tour Vacation with Your Family—Iinclude Yellowstone Park, Pacific Northwest, 
Seattle, Portland, San Francisco, San Diego, Grand Canyon and many other points by rail at no 
extra ticket cost. Pasadena served by Santa Fe, Union Pacific and Southern Pacific R.R.'s. 
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A Summary of 


Recent Developments in Lighting 


Report of IES Committee on Progress 


1948-1949 


HIS APPRAISAL of recent lighting prog- 

ress epitomizes and in a sense completes the 

record of the first half-century of our active 
lighting history, for it has been during these fifty 
years that most of the lighting story has been 
written. This has been a golden half of the 20th 
century, filled with far too many achievements to 
be mentioned herein, and rich with examples of 
progress far beyond the expectations of the early 
lighting pioneers. In fact, the rate of progress 
along all avenues — efficiency of light generation, 
comfort and quality of radiation and of luminaires, 
commendable installation practices and the widen- 
ing scope of lighting knowledge plus its dissemina 
tion —all have seemed to set a more rapid pace 
within the last decade than in any other similar 
period of the history of civilization. Brief high- 
lights of only this past year are listed, chiefly to 
indicate how progress continues — how the light- 
ing horizons are still expanding: 

The efficiencies of additional fluorescent lamps 
have reached or exceeded 60 lumens per watt. Lives 
of fluorescent and mercury illuminants have ex 
ceeded a year’s normal usage, some attaining to at 
least 7,000 hours. If the cost of generated fluores 
cent light in 1939 be taken as 100 per cent, then 
comparatively the cost in 1949 was but 14 per cent 

As one index of lighting growth, the sale of elee 
tric power in the U. S. for light alone exceeded 
eighty billion kilowatt-hours annually, and a very 
conservative estimate indicates that this will sur 
pass ninety billion per year within the next five 
years. Assuming that lighting power grows some- 
what as total power consumption, it is significant to 
note that early in December of 1949 there were more 
than 5.7 billion of kilowatt-hours distributed week 
ly, an inerease of about two per cent over the corre 
sponding figures of 1948. Throughout 1949 the 
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increased power consumption has been considerably 
more than this percentage above the 1948 figures 
The kilowatt-hours per American domestic resi 
dential meter have steadily grown from 1438 in 
1947, to 1563 in 1948 and about 1685 in 1949. This 
growth is approximately eight per cent annually 
The lamp manufacturing industry in the United 
States will have shipped this past vear about the 
same number of general lighting service incandes 
cent lamps as in 1948; namely, on the order of 860 
million. This leveling off followed an all-time peak 
record for 1948, but in any appraisal of lighting 
progress one should note these important facts 
the average wattage of large incandescent lamps 
has grown from 63 in 1938 to more than S2 in 1948. 
The increase has been nearly 20 per cent in these 
past ten years —-a growth which in one decade has 
exceeded the gain in wattage during all the pre 
ceding 22 vears! Coupled with some minor in 
creases in efficiency, it can safely be assumed that 
the total amount of lumens generated by incandes 


cent lamps has grown at least as much as indicated 
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Figure 1. Trend of cost of generated fluorescent light. 
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The total 


onsumed has like 


bw the average mcrease in lamp watts 
namber of incandescent lamps 
wise grown more decade 


of the fluorescent lamp in 


and since the 
1938 


in the past 


introduction than 


has been the growth in units during the preceding 
years 

Fluorescent lamp shipments for 1949 would seem 
those of 


to approach closely, bat not quite equal 


148. Ne increasing 


vertheless, there has been an 


for fluorescent lamps during the closing 


f 1949 and although the industry expects 


demand 
months « 
a diminution of the renewal business due to im 
proved quality and life of fluorescent lamps vet it 
is thought that this approx! 
mately balanced by the expanding number of new 
sockets, « hiefly in the resice ntial field Here 
by fluorescent 


tendency would be 
ayain 


the volume of lumens generated 


lamps has not gone down 

The 
record im the sale 
bulbs. the total being approximately 


year just ended has established an all-time 


of Christmas tree and small dee 


lamp 

1) million. This is an imerease of about six per 
cent over the number sold in 14s The United 
States consumption of miniature and automotive 
incandescent lamps in 149 was under the total 
for 1945 because althoug! nsumption of strictly 


the iter 
siderable 
fa wf 

vradually widening gap between 
clemaned 
to 
ness: 


and te set sail on an ag 


sive program of planning snd selling lighting. The 
vitality of the Planne d Lighting Program, nation 
wide. plus some recent comments on the fact that 
lighting saturation’ seems still far distant, are 
ndpees of this awakening interest in the scopy and 
desirability of mew lighting business The atom 
energy electrie power plant is vet an experime ntal 


but nearer No revolutionary 


coming 
changes in major methods of generating radiation 
and a normally good lighting vear is 


half cen 


are nm 
predicted with which to begin the new 


tury 


Changes in Incandescent 
and Arc Illuminants 


After some three decades of standardization on 


the acid eteh inside frosting of lamp bulbs, there 
has recently appeare da new white diffusing silica 
coating. At a cost of only some two per cent more 
mm th old and lahted appearances of 
the bulbs are much improved ane the normal gradual 


darkening, especially of base-down barning lamps 
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is much less in evidence. Among the bulbs offered 
new finish are the three-lite, G-30 size 
for portable floor lamps; the 50-100-150 
three-lite; the R-40 bulb white indirect light, and 
the A-21 bulb, 100-watt, general service lamp. Ap 
this is progress that bids fair to 


with this 


primarily 


pearance wise. 
extend 

In going from the aluminum to the silver mirror 
coating on the interior of reflector bulbs excluding 
infrared and some extra high temperature lamps 
there has been an increase in the luminous output 


of such silvered lamps on the order of 10 per cent 


Figure 2. An automatic recording distribution photometer, 
representative of one of the most recent simplifications 
and improvements in photometric technique 


Several incandescent lamp bulb sizes have re 
ently been reduced by some manufacturers notably 
chang 


100-watt 


general lighting service lamp 
ing from the A-21 to the A-19 bulb; the 

lamp from A284 to A-21 bulb; the 150-watt 
PS.25 to A-23 bulb; the 300-watt 7o0-hr lamp from 
bulb. A R-40 reflector 


the 75-watt 


from 


PS.35 to PS 17 5-watt 


bulb in hard glass for infrared usage was an 
nounced as well as reflector lamps as large as the 
1000-watt, R-SO (10 inches diameter with 10,000 


ecandlepower, and another as small as 1.5 


In this class, there were added the 


axial 
inches diameter 
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hard glass 300-watt, mogul base, R-40 reflector 
lamp; the 150- and 300-watt, R-40 bulb high-tem- 
perature lamps with special basing cement, medium 
screw base, and the 25-watt, R-12 reflector spot for 
120-volt service 

Perhaps the highest level of illumination used 
commercially about 75,000 footeandles — was 
achieved by two 750-watt, R-40 bulb, photographic 
reflector filament lamps aimed at small targets for 
ultra-high speed motion pieture photography This 
three-hour photographic lamp, with some 75,000 


beam candlepower and 18° spread is designed to 


Pigure 3. Lighting engineers examining fluorescent lumi- 

naires designed for street lighting: top, for traffic thor 

oughfares; center, for bridges; bottom, for tunnels under 
passes. 


burn for no longer than thirty seconds at a time, 
but exposures can be made up to 8000 pictures per 
second. In the photographie class, the 375-watt, 
four-hour, R-40 lamp was novel, with a medium 
beam of 40° spread. Here alse in the photographic 
service might be mentioned the progress with 
methods of maintaining vaporized cadmium in 
short-are mercury lamps, to obtain proper spectral 
quality for use in technicolor 


motion preture 


studios. A secondary feature of these projector 
type mercury ares was the instantaneous restarting 


after a current interruption 
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For stop-motion photography, several flash tubes 
were reported, of as high as 15,800 lumen-seconds 
and *‘‘efficiencies’’ on the order of 40 lumen seconds 
per watt-second 

For general lighting service there was added the 
200-watt, PAR-46 bulb lamp, notable for its rating 
In the PAR group 
of sealed reflector lamps, there appeared such as 


of 50,000 beam candlepower 


the follow ing 


The 200 watt, PAK 46, side prong base, 
spread, 50,000 


spotlight, 20 


75-watt, PAR 3S, medium base, spotlight and floodlights 
The 250 watt, 12.5 volt and 400 watt, 115 volt, PAR 56, 


sopeline system aviation lamps 


The suecessful ‘‘slopeline’’ system of guiding 
aviators to the runway, using groups of lamps ar 
ranged in bars some 100 feet apart, involved a beam 
pattern 38 degrees wide by 8 degrees hi.h 

An outstanding item of progress in the are 
searchlight field is the Army's 15-kilowatt, 30-inch 
mirror searchlight with a rotating dise negative 
By water-cooling the electrode, the crater area 
reaches some 2.5 times the brightness of a normal 
carbon are. A para-ellipsoidal reflector was devel 
oped, nominally 24-inch, one feature of which is the 
illumination of a wide target vet having the light 
source almost wholly masked except for a very nar 
row slit through which a major part of the light 
flux is concentrated. The typical beam pattern is 
35° horizontal by 2° vertical spread. A much 
smaller para-ellipsoidal reflector combination, for 
the 100-watt, 20-volt projection filament 'amp, was 
introdueed in small film projectors, replacing con 
ventional condenser lenses 

A noteworthy contribution in the stage and the 
atrical service was the large adjustable field projec 
tor using in one case the 3-kw T-32 bulb 115-volt 


mogul bipost lamp; in another, the 2-kw T-30 bulb 
in which the biplane filament was tilted to the axis 
of the bulb 


The ceramic color finishes on decorative incan 


descent lamps as reported last year have been im 
proved and extended so as to be generally accept 
able for the usual line of incandescent bulbs. Con 
siderable progress has led to transparent colored 
lacquers especially on the ends of the R-40 bulb 
and similar sizes of reflector lamps, these for spe 
cial displays of merchandise in lieu of accessory 
color filters. The suecess of the 60- and 100-watt 
sizes of golden vellow insect deterrent lamps has 
caused the addition of a 150-watt size to the line 
and a few still larger specials 


For fire apparatus, emergency signaling and 


various vehicular services, several ruby-colored 6-5 
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volt sealed reflector lamps have been added im the 


PAR-36. PAR46 and PAR.-56 bulbs 
the signal services and particularly for tractors, 


For some of 


a txpical beam pattern was announced as 80 


horizontal by 20° vertical spread. Seeing through 


fog was made easier by use of an improved auto 
12.16 volt lamp, of which the asy mmetrical 
The PAR-36 bicycle 
16 to 5 volts (battery fed 
10-hour rated life added 
sealed reflector spotlight bulbs 


motive 


beam is J deep and 35° wide 


headlamp operating at 


with has been Some 


reports indicated 


some mounted in 


into train lighting service 


Figure 4. Cut-away sketch of a mercury-are street-light- 
ing luminaire, showing magnetic device for keeping rela 
tively long are in horizontal position in are tube 


Props f two or more on the locomotive, some 


being operated on 1°.16 volt battery eireuits in the 
Improved all-glass 
adlamps gained 12 to 16 


roing from 40 


fremht trams, et 
sented beam automotive he 
ner cent in candlepower, Dy Ht) watts 
to dodo 

For indicator and panel board applications and 
ippeared a bulb 


but with indefinitely 


watts 


ipphlances there ©-7 


Changes in Fluorescent Illuminants 


new and im proved 


During tl ut 
pl w ptaite widely standardized by 
American lamp manufacturers wholly non-toxic 
and ipable ft unehanged in color 


throughout the greatly extended burning lives of 


these lamps. A modified soft-white color, more 
peach than orchid when viewing the burning lamp 
directly, was extended in usage A modification 
of the warm white color, termed candlelite, was 
with cold cathode 


offered; also primarily for use 
ation of the soft- 


or slimline lamps, another modific 
white tint went into service primarily in the light- 
ing of subway trains 

A 20-inch and a 30-inch standard dimension bi 
‘in based fluorescent lamp, polarized, were added 


specialties these with inbuilt resistances 


among the 
designed to operate on a preheat starter but burn 
able on a 120-volt cireuit without the use of a bal- 
In the specialty class there were also included 
fluorescent 


last 
several 
lamps except with double cathodes 
1 of the tube in the interest of extending 


designs of otherwise regular 


two in parallel 
in each ene 
life 

The 72-inch T-12 and the 45 inch T-12 fluores- 
1 the general classification of slimline 
types with single-pin bases, rated 4000 to 6000 
These lamps were offered with 
When oper- 


cent lamps, 


hours, were added. 
eurrent ratings from 400 to 600 ma 
ated on the standard 40-watt instant-start ballast, 
the 48-inch lamp at 420 ma 2320 lumens 
and consumes 38 watts. On a 600-ma bal 


emits 


white 
last it 
kor convenience 
or slimline lamps there appeared a modified spring 
socket capable of holding the T-6, the T-8 or the 
A new 85-watt fluores- 


eonsumes 52 watts and emits 3020 lumens 


in interchangeability of single pin 


T-12 fluorescent tube sizes 
cent lamp starter was made widely available to 


facilitate sure starting of this modification of the 


former 100-watt size of lamp 
For use chiefly in markers and signs of vehicles, 


some applications were made of a (green) 28-inch 


length of cold cathode fluorescent tube. Some ex 


tensions of high voltage fluorescent tubing were 


made in subway cars and in schools and quite ex- 
ally for street lighting in Paris. Excellent 


perme nt 
offered, for the nom 


commercial luminaires were 
nal eight-foot 200-ma cold cathode tubes, with “pin 
point” ends 

A notable 
led to a general betterment of fluorescent lamp life, 
several of the standard hot cathode lamp sizes now 


being rated in the U S at 7300 hours, some even 


The 72 


achievement in improved eleetrodes 


inch and 96-inch slimline lamps were 


more 

available for loading up to 600 ma At that cur 
rent. their respective watts were 72 and %6; their 
lumens 4300 and 5800. Last vear’s most efficient 


fluorescent lamp, when considering only light gen 


eration, was the 96-inch T-S at 120 ma, at 67.2 lu 


mens per watt 
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Unusual Fluorescent Applications 


Among the many extending uses of fluorescent 


equipment may be noted the use of both slimline 


and cold cathode fluorescent tubes in the newer 
llere 


the 48- and 72-inch lengths of lamp proved popular 


ears and stations of the New York subways 


and the leaning was towards the soft-white tint 
All were of the instant start type. Within each car 
were 12 of the 72-inch and 36 of the 48-inch T-8 
cold cathode lamps (36 and 28 watts) at 110 ma, 
burning on 625 volts d-c, through special resistor 
starters, with polarity reversal at the end of each 
run. This resulted in some 20 footcandles on the 
reading plane. On some cars experimental opera 
tion on alternating current was provided for by 
small a-c generators with heavy flywheels to pro- 
vide continued power without lamp flicker when 
ears pass over breaks in the supply circuits, To 
regular slimline 


prevent interchangeability of 


lamps with high voltage cold cathode lamps, th: 


latter were equipped with rectangular instead of 


Figure 5. (Below) A representative section of the larg- 
est installation of completely louvered ceilings that has 
been made to date, some 350,000 square feet in a Grand 
Rapids, Mich. department store. Figure 6. (Right) Close- 
up showing construction detail; installation unique for 
mechanical simplicity and operation flexibility. 
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evlindrical end pins, New cars of European rail- 
roads ( Paris-Strassburg 
220 volts, 80 eyeles. The 15-and 25-watt lamps were 
shielded by diffusing plastic half cylinders 

Some slightly extended usage was noted of the 
8-inch diameter of circline lamp and in the low 
brightness 40-watt in the 60-inch T-17 bulb al- 
though generally speaking no radically new shapes 


used fluorescent lamps on 


or sizes were in evidence 


Lighting in 1919— Hibben 


: 
bat. 
= 
jak 


Figure 7. One of several experimental installations of 
different types of fluorescent lighting currently being 
tried out in subway stations in Paris, France 


largest suspended louver ceiling 


Perhaps the 


tO000 square feet im all was installed im a 


firand Rapids department store typifving the 


f this method The metal louvers in 


growing Use ¢ 


sections with cells 3° x O° x 3° were suspended 1s 
reflector troughs 
T-12 


Burning at 


inches beneath 16-foot slimline 


earrving single rows of eight-foot 75-watt 


warm-tone slimline fluorescent lamps 
425 ma. or with a generated beht efficteneyv of 64 
lumens per watt, the bare ube brightness was some 
1600 footlamberts but the shielding angle pra 
mstruction. The 
flexibl: 


ts 


tically coneealed all over-head 


fluorescent units were plugged with 


spacing on bus duct. Seasonal decorative 
were obtained using transparent colored sheet plas 
tie in various patterns laid on the upper surface 
of the louvers 

The progress ia the lighting of art museums, in 
volving special considerations of fading and of 
color, was advanced by some extensive studies of 
tl units together with special louvering 
and selective absorbing filters applied in the Metro 
pol tan Museum of New York Remarkable fluores 


t and eold eath 


lorescent 


ent installations meluding both he 
ode lamps were typified by an outstanding job im 
the library of Harvard University For the first 
Atlantic 


liner was illuminated throughout its publ 


time on A large sale’ a North passenger 
spaces 
and work areas with 40 i) and Jiwatt preheat 
fluorescent lamps, these with thermal starters. By 
using slimline lamps behind non-shatterable diffus 


ing glass that formed the sides of electric stairways 
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Figure 8 An example of fluorescent lighting in a French 
main-line railway car; operates at 220 volts, 80 cycles. 


or escalators, the excellent visibility led to more 
confident and rapid loading. Footeandles on stairs 
was 85: brightness 350 footlamberts 

Space cannot be available to list many outstand 
ing combinations of fixture design and lighting 
arrangement but among the many may be noted 
the expanding use of heavily moulded diffusing 
and crystal glass evlinders housing vertical fluores 
cent lamps in France; also vertical fabric evlinders 
and diffusing fabrie drapes making up fluorescent 
bracket units. <A 


plastic cove attachable 


continuous extended diffusing 

a living reom wall by 

wooden moulding, was introduced for fluorescent 

lamps 

Street Lighting with Mercury 
and Fluorescent Lamps 


The past vear was noteworthy for the period of 


Con- 


greatest growth in mercury street lighting 
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sidering all sizes of these lamps, it was estimated 
that over 30,000 units are in domestic service, illu 
minating about one thousand miles of major thor- 
oughfares in the U. S.. plus a large number in 
western Europe 

In the applications of high intensity mereury 
lamps for the lighting of streets and highways, the 
most notable extensions in the U.S. have been with 
the 400-watt mercury lamp in the horizontal posi 
tion. The most serviceable lamps have been the 
type E-H1 with the short are quartz inner tube 
and likewise the horizontal burning type F-H1 400 
watt lamp with an are of approximately twice the 
The tendency of the are stream of the lat 


length 
ter lamp to arch upwards has led to the introduc 
tion in the United States of an enclosed street 


lighting unit having a blow-down electromagnet 
g 


Figure 9. Three rows of 72-inch cold-cathode tubes pro 
vide some 20 footcandles at the reading plane in this New 
York subway car; operate on 625-volt, direct current. 
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mounted directly above the are which operates to 
hold the are essentially on the axis of the inner 
bulb, thereby improving life performance. A con 
siderably enlarged prismatic glass hemisphere sur- 
rounding the lamp permits seientifie distribution 
on the roadway with a minimum of high angle 
brightness. These same housings, but with the 
blow-down magnet eliminated, permit the usage of 
6000. to 15,000-lumen incandescent lamps in a ver 
tical position 


Improvements in the quartz type of mereury 


lamps for street lighting service have extended the 


rated life to 4000 hours. Some 6000 hours are rated 
and exceeded) for mereury lamps of longer are 
length, or for vertical burning 

Horizontal burning 250- and 400-watt mercury 
lamps, generally in prismatic lanterus also similar 
un'ts for 85- and 140-watt sodium lamps) are being 
extended in England and some Continental cities 
At least ten novel designs 
have been recently demonstrated (at the Llandud 


such as Copenhagen 
no Conference). Plastic prism lanterns have shown 
consequential weight reductions 

Considerable progress was evidenced by the addi- 
tion in America of at least three new fluorescent 
street lighting units; one for traffic thoroughfares, 
one for bridges and viaducts and low mounting at 


airports, ete., and one for tunnels and underpasses 


These units are intended for the longer (72-inch 


and “6-ineh) slimline lamps. With features of long 


life, broad surface reflections from the highway, 


Figure 10. Continuous rows of slimline fluorescent lamps 

illuminate the loading platforms of this New York sub 

way’ station, reducing glare and improving safety, with 

emphasis on the critical loading strip at the edge of the 
platforms 


— 
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instant start and freedom from 


temperature 
troubles, this type of street lighting seems destined 


to expand in the nited States following the ex- 
amples of fluorescent applications deseribed in last 
overing data on such installations as 


and South 


vears report 


in England Carolina Fluorescent 
street lighting installations are being experimen 
American cities, and for 


With 


per himinaire, there may 


studied in several 


two major vehicular tunnels two or four 


inch slimline lamps 
he from S000 to 20.000 generated lumens per unit 
Excellent vertical control and complete shielding 
of the lamp from the driver's eyes are favorable 
features 

Considerable interest was experienced with slim 
‘ine units low mounted along parapet level parallel 
ing roadways at Grand Coulee and Shasta Dams 
Parapet lighting with slimline units such as using 
‘6-inch lamps on 12-foot centers may provide some 
110 generated lumens per linear foot of roadway, 
15 000-lumen 

Om the 


than in the case of filament 


lamps spaced 45 feet apart Kernwood 


Bridge in Massachusetts an installation of continu 
ous slimline fluorescent lamps operating at 200 ma 
was reported, mounted along the top of the bridge 
onstruction demands low 


railing. Thus, wher 


mounting, and in tunnels or underpasses where 


low brightness is desirable, the slimline fluorescent 


Figure 11. Unbreakable translucent glass panels provide 
localized glare free lighting to expedite safe traffic move 
ment on electric stairways 


Wil 


Figure 12. Deep troffers with low-brightness fluorescent 
lamps produce effective lighting with extraordinary low 
ceiling brightness and shadowless distribution. 


The four- 


units 


systems are receiving much attention 
foot high lighting 


along the German autobahn did not seem to prove 


placement of highway 


popular aceording to some observers 


The Dissemination of Lighting Knowledge 


third International Lighting Exposition 


with its attendance of 7000; its many 


The 

Chicago 
examples of fixture developments and its enthusias- 
tic competition for merit awards for most interest- 
ing installations, attested to the cooperative spirit 
of the lighting fraternity 

Among several new books added to the lighting 
library last vear should be mentioned Sight, Light 
and E fiiciency bv H.C 
don and by Batsford Ltd 
United 
completed by the 


ety, including the following 


Weston, published in Lon- 
New York City. In the 


States, numerous technical reports were 


Illuminating Engineering Soci 


Recommended Practice Lamps for Airdrome and Airway 
Lighting 
Lighting in Woolen and Worsted Industry 


Lighting for Stee 


ghting for Canneries 


Mills 


Part I, Open Hearth 
Recommended Practice 
LES. Guide 
Highway, Il 
Recomme 


for Daylighting 


for Outdoor Dlumination Tests I-—Street and 


Sports 
nded Practice for Library Lighting 


Lighting Equipment Engineering Data Sheet 


Progress in the interchange of lighting knowl- 
edge occurred through some 47 sections and chap- 
1948-49) of the LE.S., 
holding regular meetings with an attendance of 
In addition some 143 
cities and towns in North America now have local 
1. representatives and the total membership of 


ters (eight new ones in 


more than 30,000 persons 
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Figure 13. All-plastic translucent ceiling conceals over- 
head structural work and minimizes specular refiections 
from polished surfaces 


the Society has grown to approximately 7,000 —a 
net gain of some 400 last year 

Progress also has continued or grown along lines 
of joint action with other professional and business 
groups interested in some certain phases of lighting 


and which inelude 


Army Navy National Research Council Vision Committee 
LES. and Publie Health 


Joint Committee of American 
Association 
American Standards Association 
Inter Society Color Council 

National Council for Schoolhouse Construction 


The United States Military Forces 


Facilities for of lighting education 
have included the active Headquarters Secretariat 
of the 
in New 


Stockholm 1951; and the reawakening of lighting 


eXpansion 


International Commission on Illumination 


York, planning for its next Congress in 


activities in so-called enemy countries of the last 
war. An interesting growth is noted in the estab 
lishment in American colleges of student 


associated with Sections or Chapters of the LES 


rroups 


In and around London the several semi-perma 
nent lighting museum exhibitions and new Light 
ing Service Bureaus remained in full foree, as do 
several outstanding lighting schools or institutions 
United Several traveling “road 


in the States 


shows” or lighting clinics are carrying lighting 
education to numerous areas, with dramatic demon 
strations. Even the electrical wholesaler, as in at 
least one outstanding ease, converts his sales space 
into a lighting educational demonstration room 
The small portable transparency slide viewer of the 
Edison Electric of the 


extension of visual teaching 


Institute was illustrative 
Light Measuring Instruments 

A modified footcandle meter, or Light Evaluator 
was publicized, with a 200-footcandle seale (or 100 
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by button adjustment) and corrected for a reason- 
able range of spectral quality and for angle of in- 
cidence 

Reports from England indicate the usefulness of 
a very versatile combination of dry-cell operated 
brightness and intensity meter, seven inches tall 
the S.E.I 


of measurements. A 


, capable of a wide range 
method of 
the saccadic movements of the eyeball when read 


Photometer 
novel measuring 
was reported 
light 


ing, or its irregular jump and drift 
The 
from a minute mirror composing part of the con 


method was to reflect a narrow beam 


tact lens affixed to the eyeball. This promises to 
help evaluate eye-fatigue 

Typical of a new calculator, or Caleulux, one 
should note a simple cardboard dise, useful to 
roughly determine reflectances, and by taking into 
account visual angles and brightness contrasts, to 
determine work illumination 


Ultraviolet and Infrared Developments 


Throughout the year numerous open-bottom or 
louvered ceiling units and wall brackets were added 
to accommodate the previously announced 20-watt 
and 40-watt fluorescent sunlamps. Extended appli 
cations of the 40-watt 360BL or blacklight fluores- 


cent lamps were noted, spaced to use roughly 5 to 


Figure 14. Suspended louver-panels in this Illinois school 

room provide a minimum of 50 sustained footcandles (ini 

tial, 110) on desk tops from 96-inch T-8 300-ma slimlines 
at 3.6-watt per square fcot gross. 
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running foot along the 


upper edge 


10) watts per 


of large outdoor poster boards the lamps set in 


troughs glazed with blue glass Weather resistant 
fluorescent paints used on these posters produced 


striking night effects 


A novel idea in a germicidal wall-mounted hous 
ing consisted of a picture-frame enclosing a « urved 
specular reflector and with a sterlamp concealed 
along the bottom edge A cardboard cut-out pr lane ed 
alongside the lamp tube was enlarged and reflected 


in the mirror. giving the effect of a luminous land 


scape. Studies were reported of the experimental 
appleation of germ dal lamps to ionize the air 
and thereby dispel charges of static electricity on 
m ny machinet 

Tests made on fading of cirars and other close ly 


graded colors in retail display cases led to the 
conelusion that something like 100 footeandles of 
illumination prolonged for more than three weeks 


noticeable «dis 


would be required to develop ans 


coloration of cigars. Experimental grading of leaf 
tobacco was accomplished by measuring reflectiv 
ities at different wave-lengths, including the near 
infrared 


For poultry ultraviolet or regular lighting in 


stallations there was offered a new JO0-ampere 115 


volt timer clock switeh. Good commercial progress 
is reported with a high-temperature resistant phos 
phor on the mside of the ¢ nlarged outer bulb of the 
{OO.watt quartz mereury lamp, this phosphor add 
ing ap nk visible component to the otherwise vel 
lowish-green color of the standard clear bulb mer 
eury lamp, without s nsible loss of output efficien 
es ty eonverting useless invisible ultraviolet t 
visible pink light, the overall output was materially 


improved in spectral quality 


Typical Lighting Materials and Accessories 


An interesting hospital lighting unit was offered 
consisting of a metal box attachable to the wall 
above the bed and equipped with control lenses and 
a 150-watt standard incandescent lamp so that one 
component of the light was directed upwards and 
outwards; the other downward to the center of the 
bed. An adjustable opening which the patient 
could manipulate from a hanging cord permitted 
him to inerease or decrease the downward illum 
nation at will 

A new prismatic small sized post-top unit: was 
offered for 100. and 150-watt standard incandes 


cent lamps, 8“,-inch diameter and with a gasketed 


aluminum cover. This unit, useful also in garden 
lighting, produced asymmetrically a candlepower 
on the order of 500 at 30° below the horizontal. In 


one important buyer's room of a textile establish 
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‘ment there was a multiplex arrangement to pro- 


vide some half-dozen varieties of footeandle inten- 
sities together with variable qualities of diffusion 
or direction, all operable at the user's choice This 
enabled the critical inspection of fabries under a 
plurality of lighting conditions 

For military uses there appeared an Army Com 
mand Post prefab field service lighting kit, com- 
plete in magnesium case with indestructible 
moulded rubber sockets, connectors, switches, ete., 
and with both blackout and RLM reflectors. Also, 
a 20-pound portable field hospital operating or in 
spection kit, runing on wet cell battery and with a 
projector unit illuminating a 10 square inch area 


to 00) footeandles 


Tests involving critical seeing tasks called atten 
thon to sore possibilities of high brightness reflec 


tions from a specular task when normal fluorescent 


lamps were exposed downward through commercial 


louvers. Extensive studies were reported of large 
areas of ceiling covered with fluted diffusing sheet 
plastic and also employing shallow moulded ree 
tangular pans of diffusing plastic. Some of these 


sheet plastic materials also were made available 
in light tints of color, and this same material ap 
peared in etched and luminous painted pictures, 
framed as though to hang on the wall, and some 
times equipped above and below with con ealed 
tubular lamps, useful in one form as a bed light 
The incorporation of small louver patterns in 
transparent fotolite 


New pillowed designs of prismati plates for fluo 


plate glass was improved 
reseent luminaires made possible the reduction of 
the apparent brightness of ceiling or suspended 
luminaires when viewed from higher angles or par 
ticularly in the longitudinal direction of the fix 
ture 

Brightness contrasts in the viewing field, espe- 
cially school and office desk tops, were lessened by 
growing usage of gray-green and tan linoleums 
with 35 to 40 per cent reflectivity under all usual 
spectral qualities of light, and by progress in the 
use of blond wood finishes 

As a substitute for the much heavier and thicker 
pressed glass fresnel plate lenses, an interesting 
item of progress has been the circular graven sheet 
plastic ( Ektalite 
was made with magnifying plastic lenses and tinted 
and problems of tele. 


lenses. Considerable application 
shields for television sets 
vision viewing in relation to surrounding bright 
ness were studied 

Among a host of new lighting materials one 
might note the use of replaceable fibre louvers avail 
able in white or in pastel colors which when they 
may become faded or dirty can be simply removed 
and thrown away, with new replacements. Further 
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progress was made with moulded plastic honey- 
comb louvers, all in one piece and in varicus orna- 
mental patterns. A novel “throw-away” umbrella 
shaped heavy paper shield like a shallow cone, 
fluted and diffusing, was offered (Denmark, ete 
this to be readily mounted beneath any close-fitting 
ceiling luminaire, shielding the entire unit and 
providing comfortable diffusion for a very mod 
erate cost 


For extra hazardous atmospheres, explosive dust 
ete. a sealed explosion-proof incandescent indus 
trial unit was made available which before connect 
ing to the electrical circuit can be pumped up with 
a moderate internal air pressure, this operating 
through a valve to maintain the electric circuit 
Should breakage cause loss of air pressure, the 
electrical power is cut off. A companion dust-tight 
unit for work places on the farm consisted simply 
of a screw-top outlet box cover, gasketed, into 
which can be screwed a standard clear glass, quart 
mason jar. This jar, always available on the farm, 
gives reasonable protection to the enclosed incan 
descent bulb 

In the home lighting field were added some agree- 
able “ceiling-hugger” basins of 21-inch diffusing 
glass, for some five 60-watt filament lamps, and a 
similar pattern “table-spotter,” with a central re 
flector or projector bulb. A table lamp adaptor was 
available for circlare lamps 

One outstanding line of commercial luminaires 
consisted of three different rectangular shapes, 
each having one dimension in common to facilitate 
various ceiling patterns. Thus by combining units 
that might house 40-watt fluorescent lamps, 20-watt 
lamps and cireline plus reflector bulb spot lights, 
almost any shape of ceiling pattern could be ob- 
tained. These units all had louvered bottoms 

To simplify ballast and fixture gear, one fluores 
cent kitchen unit combined the ballast as an inte 
gral part of the fixture body In other cases, as in 
fighting craft, the iron box was omitted from the 
regular ballast in the interest of reducing weight 
and lowering the ballast temperature. 

In the decorative field there appeared numerous 
(hristmas tree ornaments of translucent fluores- 
cent plastic and especially with these the promotion 
of 20-watt, 360BL fluorescent lamps in neat reflee- 
tor troughs to be placed on the floor beneath a 
Christmas tree. As an economy measure in the use 
of multiple burning incandescent street lamps, 
there has been added a built-in photocell control 
mounted in the head of the street lighting fixture 
and automatically confining the burning hours to 
periods of darkness. A convenient portable photo- 
cell switch in a small box was made available to 
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plug in on the extension cord of any ordinary floor 


or table lamp so that such a lamp would always 
burn during hours of darkness and automatically 
be turned off at sunrise, ete. This device was sug- 
gested as a “light-watechman,” or a useful burglar 
deterrent. A vertical ornamental street standard 
or pylon has found favor for the lighting of gaso- 
line filling stations, this using a group of vertical 
40-watt fluorescent lamps housed in a diffusing 
glass or plastic evlinder 

For spot-lighting of merchandise displays, one 
could hardly have failed to note the widespread in 
rease in the use of recently available housings for 
projector and reflector lamps These have a con 
venient swiveling and aiming flexibility. New sizes 
accommodated the R-30 and several PAR bulbs 


Some Unique Lighting Installations 


Among numerous quite modern lighting installa- 
tions might be noted the Sixto Escobar Stadium, 
Puerto Rico, averaging 100 footeandles on the field 
and with floodlighting standards peculiarly de- 
signed to withstand hurricane winds; the Olympic 
Stadium in Guatemala City; the Santiago Algodon 
Textile Mill (South America’s largest, a 50-foot 
candle fluorescent job) and remarkable fluorescent 
industrial installations in India, Palestine and 
Damascus, all proving that good lighting is becom. 
ing a world-wide habit 

An international exposition in Haiti displayed 
unusual water and fountain illuminations 

When color (not “institutional tan”) and fluo- 
rescent lighting come into the schools, as proven 
illustratively in such places as Denver's eighty 
schools dullness goes out And regarding class 
room paint colors, a survey of pupils’ and teachers’ 
preference was for (1) light peach, and (2) powder 
blue 

Subway stations in Paris were under study for 
the preferable fluorescent system, and both cold 
and preheat types in several industrial designs of 
luminaires were doing well. Paris subway cars be- 
gan to use 20-watt fluorescent lamps in series on 
600 volts, d-c 


were fluorescent lighted last year 


Numerous London subway stations 


One American industrial mereury lighting in- 
stallation using 1000-watt vertical burning lamps 
was extended, with now more than 200 units in- 
stalled in high-bay reflectors 

A myriad of good examples of lighting practice 
could be cited if space but permitted This frag- 
mentary mosaic of progress cannot be a complete 
picture of the art — but such glimpses as we may 
get should prove the versatility and dynamic char- 
acter of lighting today. 
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In this Manila store, in the Philippine Islands, a general 
lighting level of approximately 30 footcandies is ob- 
tained by a combination of center cove and recessed 
troffers, with the equipment and arrangement as indi 
cated in the adjoining sketch and identified by the follow. 
ing legend: (1) standard wiring strip and reflector units 
with 40 watt fluorescent lamps; (2) same, with 30-watt 
fluorescent lamps for showcase interiors; (3) recessed 3 
lamp troffer units with glass covers; (4) surface-mounted 
metal moulding wiring channel; (5) ballasts mounted in 
utility box in line; (6) flexible conduit; (7) flush outlet 
from under floor duct 


The finish of the woodwork of Estrella del Norte is all 
black walnut; wall cases have dark green padded ieather 
background; the columns are green marble. Thus, the 
absorption factor is quite high. The effect is very pleasing 
and the merchandise, which ranges from china and silver 
ware to mirrors and picture frames is shown to advantage 
Information furnished by E. J. Mora of the E. J. Mora 
Electric Company, Inc.. Manila through F. P. D’Esopo 
and Edith Wootton of the Wiremold Co., Hartford, Conn 
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Roadway Lighting of Shasta 
and Grand Coulee Dams 


RIOR TO 1930 the use of crests of dams con- 

structed by the Bureau of Reclamation as 

trafficways was a minor consideration, Ordi 
narily, traffic consisted of that resulting from opera 
tion and maintenance activities only. Crests of some 
dams, however, were designed to accommodate local 
public traffic. Elephant Butte Dam, Rio Grande 
Project, an older and relatively large concrete dam 
on the Rio Grande River, is typical of the latter 
type of structure. An area for vacationists and 
sportsmen on Elephant Butte Reservoir is reached 
by a roadway across the top of Elephant Butte 
Dam. Illumination of the roadway was provided 
in the original designs and consists of the familiar 
ball-globe equipped light standard mounted on 
pilasters forming a part of the concrete parapet. 
These lighting units have provided adequate illumi 
nation for the type of traffic existant, but have 
suffered damage from the combination of American 
Youth and a convenient missile. McKay Dam 
Umatilla Project, in the State of Oregon, carries 
no public traffic but was originally equipped with 
the ball-globe standards for operation and mainte 
nance activities. MeKay Reservoir is also a popular 
recreational area and again the vouth and missile 
Ball-globe 


casualties were high. During the war years the iron 


combination had a high occurrence 


lamp standards were removed and installation of 
appropriately placed floodlights provided more 
These ball-globe and 


standard installations are illustrative of a type of 


satisfactory illumination 
lighting which existed during the first third of this 
century, not only on Bureau of Reclamation strue- 
tures, but which also prevailed throughout the 
nation on bridges, viaducts, and similar structures, 


Design Development 


The crests of many dams constructed by the Bu 
reau of Reclamation since 193) have become road 


ways which frequently serve as links in important 


A paper presented at the National Technical Conference of the 
Ituminating Engineering Society held September 2023 1949 
French Lick, Indiana Author: Bureau of Reclamation. Denver 


Colo 
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Roadway Lighting of Shesta and Grand Coulee Dams 


By R. L. BOSSARD 


In an age involving the complexities of modern 
surface transportation the problem of providing 
suitable and adequate illumination for streets, 
highways, and their appurtenant structures be. 
comes increasingly important. This paper is an 
account of the lighting treatment provided for 
the conditions peculiar to the roadways across 
the crests of two of our nation’s largest dams, 
namely, Shasta Dam, Central Valley Project, on 
the upper reaches of the Sacramento River in 
California, and Grand Coulee Dam, Columbia 
Basin Project, on the Columbia River in the 
State of Washington. 


highways. As a result, studies were initiated to 
provide a type of lighting suitable for the newer 
traffic conditions. A design practice gradually 
evolved wherein the roadway designs included illu- 
mination without the use of poles or standards and 
with the light source hidden as much as possible 
It is possible that the attraction of pole-mounted 
lights as targets for vandals may originally have 
had some bearing on the trend to the low-mounted 
lighting units, but it is not a determining design 
factor today 

The first major installation of low-mounted light- 
ing unit on a Bureau of Reclamation project first 
appeared on Hoover Dam (completed by the Bu- 
reau in 1936) in the form of a fresnel lens-equipped 
viaduct-type unit embedded in the conerete para- 
pets of that structure. This type of installation has 
proved to be quite satisfactory at Hoover Dam, 
which is a major tourist attraction and which has 
It should not 
be concluded, however, that this type of lighting is 


a relatively high incidence of traffic. 


a complete solution for traffic across dams, bridges, 
viaducts, or similar structures. Public traffic across 
Bureau of Reclamation structures must be con- 
sidered as being of a special nature since it is ordi- 
narily controlled and relatively slow moving and 
is not indicative of the usual traffic occurring on 


city streets and on highways 
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New Design Factors 


As the newer designs of crest lighting were in- 


corporated into completed and operating structures, 
it became increasingly apparent that the elimina 
tion of the overhead lighting fixtures provided a 
more pleasing architectural appearance. As a re 
sult, appearance became an important illumination 
design faetor and further influenced the use of the 
low-mounted lighting unit along with its perform 
ance acceptability. A detail design problem arose, 


however, in connection with installing the low 


mounted units on the erest roadways of Grand 
Coulee and Shasta Dams. Designs for both of these 
structures provided for metal railings on each side 
of the roadway instead of the usual solid concrete 
parapets. The esthetic factor became prominent 
when attempts were made to design a lighting fix 
ture as an integral part of the metal railing. De 
signs had been developed previously for mounting 
the fresnel lens-equipped viaduct unit into a metal 
railing, but it was not considered architecturally 
acceptable for the approximately 4000 feet of road 
way on each of these structures. The railing de 
signers had, however, provided a metal railing of 
unique design in which the top rail was of such 
proportions that it immediately suggested itself as 
being a suitable enclosure for a herizontal-type 


lighting unit 
Experimental Work 


Numerous methods providing for a lighting unit 
installed in the railing were considered A lumiline 
lamp used in connection with an aluminum ‘Al 
zak’’ finished reflector and a horizontal refractive 
lens Was ormwinally seler ted as having the best pos 
sibilities at that time 1939-1940 An experi 
mental installation was made with the unit installed 
in a full-size wooden model of the railing. The 
experimental results indicated that suitable light 
intensities might be obtained on the roadway and 
that an acceptable maximum to minimum ratio of 
light intensity could be obtained over the roadway 
consideration was also given 


surface area. Design 


to the use of high-voltage old cathode type of 
lamps, but no experimental tests were made with 
that tvpe of light soure The advent of World 
War Il precluded the possibility of an unmedtate 
installation and designs were indefi 


llowever 


the design of fluorescent lamps had made rapid 


metal railing 
nitely deferred during the war vears 
progress, and experimental tests were made with 
that light source. Slimline fluorescent lamps were 
finally adopted as being the best available light 


source for the railing enclosed lighting unit 
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Final Design for Grand Coulee Dam 


In 1946 specifications were issued for procure- 
ment of the Grand Coulee Dam roadway railings 
which included lighting fixtures to be furnished as 
a part of the top rail. The performance require- 
ment specified only that the light output from the 
fixtures should be so directed onto the roadway that 
4 maximum to minimum ratio of illumination 
should not exceed 8 to 1 on the horizontal plane of 
the roadway between the centerline of the roadway 
(meaning the midpoint between railings) and a line 
approximately 6 feet from the roadway face of the 
railing posts; and further that the average illumi 
nation intensity on the horizontal plane of the pre- 
ceding defined area of the roadway should be ap 
proximately three footcandles. The Columbia Elec- 
tric and Manufacturing Company of Spokane, 
Washington, was awarded the contract for sup- 
plying the railing complete with lighting fixtures 
To assure that the lighting fixture would meet the 
photometric performance requirements the contrac- 
tor shipped a completed section of the railing to the 
Nela Park Laboratories of the General Electric 
Company, whose engineers determined the position 
ing of the lamp, the lamp rating, the shape and 
positioning of the ‘ Alzak’’ aluminum reflector, and 
the type of glass lens. The railings procured under 
this contract, and originally intended for Grand 
Coulee Dam, were diverted to Shasta Dam, how- 
ever, and were installed on that structure 
Fixture Description 
Fig. 1 is a cross-section through the roadway on 
Shasta Dam and shows the general proportions of 
the roadway and the railings as installed on each 
side of the roadway. The railings are continuous 
on each side of the roadway, a distance of approx- 
imately 3000 feet. The roadway on Shasta Dam 
conforms to the contour of the dam which is on a 
large radius curve, whereas the 4082-foot-long road 
way on Grand Coulee has a straight alinement. Fig 


2 shows a typical railing panel with posts installed 


Figure 1. Section through roadway showing general pro- 
portions and location of railing-housed lighting unit. 
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Figure 2. Typical railing panel with posts installed 
approximately i0 feet apart. 


approximately 10 feet apart. The two hinged covers 
with lens over the lamp compartment are shown 
and also the access covers to the ballast space in the 
railing posts. Fig. 2 also includes a typical section 
through the railing showing the post mounting, the 
top railing enclosing the light fixture, and the air 
plane-strut type intermediate railings. Also shown 
is an enlarged section through the top railing show 
ing the relative position of the fluorescent lamp, the 
aluminum reflector, and the hinged lens and frame 
The top railing and intermediate railings are alumi 
num alloy extrusions. The lighting installation 
consists of an 8-foot (96TS) slimline fluorescent 
lamp mounted in each 10-foot panel of railing. The 
lamps are 4500K white and operate at 300 mili. 
amperes from two-lamp ballasts installed in every 
other railing post. It was thought that a refractive 
lens would have an advantage in directing light 
upon the roadway, but laboratory tests by the Nela 
Park engineers indicated that a clear glass lens 
would meet the performance requirements and such 
a lens was used in the final installation. The lens 
for each lamp is mounted in a hinged weather-proof 
frame which permits quick and easy replacement of 
lamps. The lens is tilted 11 degrees above the hori 
zontal which allows a maximum quantity of light 
to be projected across the roadway and still pre- 
vents a direct view of the lens when viewed from 
the normal driving position in an automobile 


Performance 


Recent test data taken on a completed section of 
the roadway lighting installation at Shasta Dam 
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indicate an average illumination of 3.3 footcandles 
over the roadway area with a maximum to mini- 
mum ratio of 6 to 1 over that part of the roadway 
between the two lines 6 feet from the faces of the 
Ilumi- 
nation values were determined with instruments 


upstream and downstream railing posts 


loaned by Nela Park engineers of the General Elec. 
tric Company. Footcandle readings on the center 
area of the roadway were made with a General 
Electric Company low-range precision light meter 
with cosine corrected light cell and having a range 
of 0 to 2 footeandles. The higher footeandle values 
were determined with a Luckiesh-Tayvlor brightness 
meter. A 2-foot square of white cardboard was 
used at each test point in connection with the 
brightness meter. Readings were also taken with 
the brightness meter in the lower footeandle range, 
and it was interesting to note that the values ob 
tained with both instruments were practically iden 
tical. Fig. 3 consists of two curves showing the dis 
tribution of light intensity across the crest of the 
dam; curve A was developed from readings taken 
across the crest in line with the centerline of the 
lamps, and curve B from readings taken in line 
with the railing posts 

The final proof of any culinary preparation is 
in the eating and similarly it is in a lighting job, 
namely, how well does it perform its function of 
creating conditions for ease of seeing. Photographs 
best show this end result. Fig. 4 is a day view of a 
section of the roadway showing the completed rail 
ing installation on Shasta Dam. Fig. 5 is a night 
view of the same section of roadway showing the 
illumination results of the railing enclosed lighting 
fixtures. Only a short section of the railing lights 
has been energized at this time, which accounts for 


Figure 3. Distribution of light intensity across crest of 


OSTance w FEET 
_ pont Gat ine 
of 
Foce 
rome - 


Roadway Lighting of Shasta and Grand Coulee Dams—Bossard 


= 
. 
_—_— 
| 
| 
} 
rs 

} 
ie 4 
4 

i 

be dam. 

Crowe 
THA 

= 


the lack of extended continuity of ilhuminated rail 


ing in the photograph 
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Figure 5. Night view of 
the same section of road 
way as Fig. 4, showing the 
illumination results of the 
railing. enclosed lighting 
fixtures 


Roadway Lighting 


if Shasta and firand Coulee Dams 


Figure 4. Day view of sec- 
tion of the roadway show- 
ing the completed railing 
installation on Shasta Dam. 


DISCUSSION 
Kirk M. Reip:* Mr. Bossard’s paper, as well as Mr 
Slauer’s, should be helpful in dispelling any impression 
that use of fluorescent lamps in street lighting automati 
eally e inates glare or makes it neglurible. Mr. Slauer 
with the five-foot mounting height the flux 


reports that 
Was annoying to motorists in the nearest traffic lane. He 
suggests a lower mounting r. Bossard did use a lower 


ount t he refleeto pening ipproximately three 
ind one-half feet above the vement Nevertheless he 


and his associates apparently uded that it was still 
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necessary to limit the upward tilt of the covering glass 
to only 1l degrees above the horizontal At that angle 
the lamp and most of the reflector are shielded from the 
view of motorists and pedestrians. This limitation of 11 
degrees in upward tilt of the cover glass reduces greatly 
the amount of light which can be directed across the 
roadway Re; eated experiments were required, first in 
the Nela Park laboratories and finally in collaboration 
with the Columbia Electric fabrication engineers, to ar 
rive at a lamp location and reflector contour which would 
meet the light distribution specified by the Bureau of 
Reclamation. A refracting cover would have simplified 
the optical design but complicated the construction be 
eause prismatic glass could not be supplied in the desired 
8-foot lengths 

Is not a limitation of the order of 11 degrees warranted 
only in ultra-showplace installations such as Grand Cou 
lee and Shasta? For the great majority of applications 
it must be possible by skillful combinations of reflection 
and refraction to obtain a substantial suppression of 
glare along with the needed distribution of light trans 


versely of the roadway 


D. M. Fixcn*: The roadway lighting achieved on the 
erest of Shasta Dam through the use of lew mounted 
linear sources is remarkably good. This is my reaction 
after making a personal inspection and survey of the 
completed job on Se ptember 6 and 7, 1949. 

The general design features incorporated in this in 
stallation are in agreement with the recommended prac 
tices for obtaining a good visual environment. The two 
principal criteria used to evaluate the seeing conditions 
and to arrive at this conclusion were (1) the uniformity 
of the brightnesses in the field of view including the 
roadway and surrounds and (2) the high average bright 
ness level of the seeing task. The illumination of the 
roadway and the effect of glare sources are both included 
in the above considerations. It has seemed to me, after 
studving the problem of roadway lighting for some time, 
that at least two methods of solution are possible; either 
by means of sources mounted very high or by means of 
sources mounted very low. The latter method would 
appear to have a number of points in its favor as is 
pointed out in this article 

The roadway is not yet open to traffic and is, there 
fore, a fine place to make measurements on initial condi 


tions, After receiving Mr. Bossard’s paper I made 
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arrangements for a trip to Shasta Dam and took instru- 
ments along to survey the installation. It may be inter- 
esting to note some of the data that were obtained on 
ilumination and brightnesses 


The illumination data recorded is shown below: 


These data approximately check with those reported 


by Mr. Bossard and also substantiate statements of 
others that there is in effect a sheath of light across the 
roadway that is effective in supplying vertical ilumina- 
tion. Measurements of roadway brightnesses were also 
made as well as measurements on a pedestrian and on 
the reflected glare from the sources. These data are 
tabulated as follows: 
Test Point? 


Dist 


ahead 


Roadway 
Brightness 


center 0.42 ft 

edge 2.0 

center 0.42 0.95 ft) (whirt) 

edge 2.1 0.75 (ahirt), 
122 (pants) 


on roadway 


150 ft center 
edge 
200 ft center 
edge 1.7 
*All brightness measurements were made from the driver's position 
inside a car with the eye level at 4.1 ft abowe the roadway 
**The pedestrian was wearing « light tan shirt and mediam gray 
pants 


A bright streak was formed by the Alzak reflector and 
was visible just below the tubes 

These reflector brightnesses were 
Ata4S’ angle to center line 565 ft-l 
Ata75 angle to center line 850 ft-l (open window) 


620 ft-1 (closed window) 
The first strut below the top rail had a brightness of 
220 ft-l. 
These measurements show that the pavement bright- 
nesses were very acceptable and uniform along any 
longitudinal line. The ratio across the pavement is well 


within practical tolerances, The principal criticism 


would be that the strut rail and unshielded reflector 
brightnesses were too high. These high brightnesses 


oceur at relatively large angles to the line of sight and, 
therefore, do not greatly affect visibility but do consti 
tute a source of annoyance and distraction 

I believe that these minor items could be readily cor- 
rected so that an almost ideal visual environment could 
be created. It is hoped that more bridge engineers and 
highway engineers will inspect this installation and in- 


corporate some of the basic ideas into their new designs, 


Vertical Nllumination from one side 


At roadway 18 inches above 36 inches above 
level ad roadway 


2.2 ft« 29.5 tte 
15.5 
as 
2.0 
11 
os 
on 
os 
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4 
3 
ap 
Brightness 
50 ft 
i 
at 
— — - - 
Distance Horizontal Nlumination 
Measured from 
railing on wide Im line with 
ee sidewalk side In line with center line 
; (downstream) railing posts of lamps eR 
3.0 68 12.3 fte 
5.5 44 5.3 
7.5 19 
14.0 12 09 
21.0 0.7 
= 28.0 24 24 
3 8.3 113 
; 36.2 11.3 19.3 Al 
17 


Light and Paint Combine to 


Transform a Coal Processing Plant 


DIRTY dismal oal processing plant is 
without doubt the ultimate in before 
reas demonstrating what wonders can be 
with planned lighting and dynam 

Ik re th lighting progran sugvested by the 

‘ tilit livhting adviser, the coal processing 
plant f th Johnsen Coal Cubing Companys 
Detroit, had all the appearances of a coal mine 
und was about as conducive to emplove moral 
| the 1 hbars mplained of the air borne 
threatened an to stop pro 

t ! 

The application of planned lighting and dynam 
painting resulted in an almost unbelievable trans 
formation IIlumination levels were raised from 
tw teandles t teandles. Emplove morale 
i t 1, ane to the sealing of coal-handling 
equi nt, neizhbers’ complaints ceased 

The lighting design utilized 400-watt mercury 


bas with vlass covers 


two 


Vapor- pro f fixtures 


supplement 1 with 100-watt fluorescent local 


Transforming a Coal Proce send Plant 


1s 


lighting units over repair benches and machines 


IIumination values at these points are now 65 foot 
andles 

Colors used in the painting program were eye 
rest green and cascade blue on the formerly black 
walls 


machines, with sun-tone on the 


As attested by the accompanying before and 
ifter photographs, the results were little short of 


llow leht 


re sults 


phenomenal and paint combined to 


achieve these Is demonstrated in the pro 


photographs shown on the facing 


vressive-step 


' 
page. In the upper left-hand corner is shown the 


dismal area as it appeared before relighting. Step 
No. 1 


lv under it 


lighting, is shown in the photograph direct 
which is the same area after relighting 
The final job, with both 
color, is shown in the bottom pieture 


but with no 


light and 


painting 


Information on this installation was furnished 
by Dunean Preston of the Detroit Edison Com 
pany, Lighting Division, Detroit, Michigan, and 


Mr. MeCaffrey, of the Pittsburgh Plate Glass Com- 


pany, Paint Division, Pittsburgh, Pennsylvania 
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Two steps in transforming a dark, unpleasant 

industrial area are shown in the photographs 

on this page. At left is the area before re. 

lighting. Directly below, the same plant after 

relighting but before painting. At the bottom 

of the page, the results of planned lighting 
and dynamic painting 
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Daylighting A Classroom 


LIGHTING OBJECTIVE: To show the effect of the installation of diffusers over the upper portion of windows on 
the natural illumination in a schoolroom. 

Installation at the Rosedale School 

Austin, Texas 


ALA. File No. 31/16 


Figure 


TUumination 


General Information: (lassroom No. 6 


in the Rosedale School is decorated in 
the following manner: 


Location Color 


Ceiling and Upper Wall White SS % 


Walis Ivory 
Dad Beige 
Trin Ivory 
Floor Rrown 
Chalkboard Black 
Desk Tops Natural Bireh 34-54% 
The room 30 feet long, 21 feet 7 inches wide, 
ab. and 11 feet 6 inches high. 
Installation: single-blade Fiberglas diffusing 
7OR AF «22.7 sereen hung at 45 degrees from the vertical covers 


the entire upper portion of the clear glass window. 


This panel transmits 60 per cent of the incident sky- 


ght and sunlight. The remainder is largely reflected 


from the upper surtace to the ceiling and thence to the working plane. Thus the diffuser like conventional roller 


shades and Venetian blinds euts out the direct light which would produce glare but has the advantage of re 


directing much of that hyht te other portions of the room, resulting in a higher average level of illumination 


aeross the room 


Figure 2 shows mination values measured between 1:50 and 1:40 p.m. July 5, 1947 with shades covering 


he window below the diffuser to 12 inches from bottom. The sky was clear with a slight haze and there was no 


hreet sunlight on the windows. Brightness readings observed the same day between 1:40 and 2:50 p.m. are indi 


eated in Figure 3 (shades up). The old furniture (13% RF) was not vet replaced when these data were taken. 


Published by the Committee on Publications of the Illuminating Engineering Society 
51 Madison Avenue, New York 10. N. Y. 
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Lighting sta oul tted hy D Dare Bowd Harn \usti Texas; W. E. Folsom, Dallas Power - 

and Light Da s, Texas und R. Biesels Ir Souther st Ur ersity, Dallas, 
Texas, a8 a strat fz ghting practice and rid th lesig f similar installations 
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The Effect of Operating Cycles 
on Fluorescent Lamp Performance 


HE LIFE of fluorescent lamps has always 
been rated in terms of average burning hours 
per lamp start. This method of rating is usu- 
ally stated as the burning cycle or operating cycle 
The three-hour cycle has always been the basic rat 
ing, with six-hour and twelve-hour cycles the other 
popular cyclic ratings for lamp life 
Because most commercial or industrial users of 
fluorescent lamps operate eight hours per day or 
multiples of eight hours, the consumer has had diffi 
culty associating the 3-, 6- or 12-hour cycle life 
ratings with his lamp usage. This situation has 
caused some confusion and has been the basis of a 
demand for a life rating method, or data, from 
which the life of fluorescent lamps on any operat- 
ing cycle can be reasonably predicted 
The desire to make such data available was the 
initial reason for the life tests on which this paper 
is based. It was believed that if life tests were con 
ducted on a reasonably wide range of operating 
eveles, a life curve could be obtained so that the 
life of fluorescent lamps for any operating cycle 
could be predicted. In keeping with customary con 
sumer operating hours, it was decided to operate 


groups of lamps on 0.5-, 1-, 2-, 4, 


8.. 16-hour eveles 
and continuously 

Such tests provide an opportunity to study the 
effect of lamp starts, and a variety of operating cy- 
cles on lamp life and Ipw maintenance. They also 
produce data which is relative to the life of lamps 
operating on leading and lagging cireuits of twin- 
lamp high power factor ballasts. This type infor- 
mation is of considerable value in planning group 
replacement schedules for fluorescent lamp installa- 
tions as this enables the consumer to plan his re 
placements on the basis of maintained light output 
as well as life mortality expectancy for a variety of 
burning eveles and burning hours 

These factors were considered sufficient justifica- 
tion for conducting extensive and carefully con 
require many 
for the long 
This time ele 


trolled tests. Such tests, however 


months of operation, particularly 
eveles or for continuous operation 
ment has always been a very serious impediment to 


lamp engineers in their efforts to maintain or im- 


A paper presented at the National Technical Conference of the 
Iuminating Engineering Society held September 20235 1949 
French Lick, Indiana. Authors: Champion Lamp Works, Lynn, Mass 
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Lamp Performance 


By F. j. VORLANDER and E. H. RADDIN 


prove quality and value. It is obvious that testing 
methods which may require up to 10,000 or more 
operating hours are a serious cause of delay in the 
checking of any new development and a time and 
money consuming feature. The progress of fluores- 
cent lamp development could be greatly accelerated 
if suitable foreed life methods of testing were 
available. Unfortunately, forced life testing as ap- 
plied to incandescent lamps by overvoltage opera 
tion is not suitable for fluorescent lamp life tests 

It is believed that operation of lamps on a variety 
of operating cycles, as previously discussed, will 
form the basis of comparison for similar tests of fu- 
ture lamp developments and that the life vs operat- 
ing eyele curves for various manufacturing runs 
will probably parallel. In the event this condition 
does occur, it is considered that by operating other 
fluorescent lamps of similar size and present or new 
construction, on short cycles similar to those of the 
basie test, the life and Ipw performance for other 
eyeles and longer periods of time can be forecasted 
with considerable saving of time 

The purpose of this paper is 
1. To present data obtained 
To discuss the effect of various operating cycles on life 
and performance characteristics of preheat hot cathode 
fluorescent lamps 

To show how such operations may eventually develop 


into a method of forced life testing of such lamps 

To obtain such data, time clock controlled life 
racks were constructed and a bank of 32 lamps was 
set up on each of the following seven operating con- 
0.5-hour, 1-, 2-, 4-, 8 and 16-hour cycles 
The racks were set up 


ditions 
and continuous operation 
so that all lamps operated in a horizontal position 
and were arranged so that the operating tempera- 
ture of lamps, ballasts and starters would be as near 
equal as possible for all groups. All ballasts were 
similiar twin lamp high power factor brick type 
with compensator and all starters were of the push 
button reset type. The 32 lamps on each cycle were 
composed of eight 40-watt white lamps from each 
of four lamp manufacturers. The lamps used were 
from various dealers’ stocks and are typical of 
lamps received by consumers in 1947 

Ambient temperature in the vicinity of the lamp 
racks averaged 75° F. By means of a voltage regu- 
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lator the line voltage was maintained constant at 


236 volts 


To cheek the effect of erating eveles on lumen 


maintenance all lamps were photometered at initial 


mstallation and at 100. 200. 300. 400. 5000 750 
1000) 1250. 1500. 1750 and @000 hours then ever 


4H) hours thereafter Fie 1 shows per cent low 


‘ turning rs r our lamps on 
each operating le. These ilues are for be lliun 
onoot an an 
timon ompounas to the lamp phosphors \s there 


petitive makes of lamps of the same period, the use 


of values for only our own lamps makes compari 


Figure 2. Curve of lamp burning 
hours ++ lamp starts 


rian 


der-t 


Figure |. Curves of lpw per cent 
burning hours. 


son of our later lamp developments less difficult. It 


S interesting to note that although only & lamps of 
each of four manufacturers were operated on each 
evele the curves of Fig. 1 very closely parallel the 
ge Ipw curves of several hundred lamps oper 


ated on S-hour burning eveles on our regular life 


To assure rehability of Ipw values shown in Fig 


1, the curves include the average of all lan ps in the 


particular cycle group until 75 per cent of the 


lamps had failed. Note that with the exception of 
the O.5-hour evele curve the lpw maintenance for the 
same burning hours does not vary more than two 
per cent plus or minus from average regardless of 


the operating evele Some of this difference ap 


ACTUAL LIFE TO 
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Figure 3. Curve of lamp burning 
hours »s operating cycles 


pears to be due to the effect of lamp starts. Ob 
viously the number of lamp starts in the quantities 
experienced in normal lighting service have but a 
minor effect on Ipw maintenance. The number of 
burning hours is the major factor in Ipw deprecia 
thon 

Table I shows the average life of lamps on each 
‘yele and the number of lamp starts experienced 
These range from 40 starts for the continuous cy 
ve (starts are required for outages while measur 


ing Ipw to 339s starts for 0.5-hour eveles. This is 
further proof that as lamps are operated on shorter 
burning cycles, which requires more lamp starts 
the life of the lamps is shortened 

It is of interest to note that the actual laboratory 
life curves of Fig. 3 so closely parallel the curve of 
rated life which has been in use for many years 
The difference 


life values represents a safety factor to compensate 


between the test lamps and rated 


for the fact that lamps in use by consumers operate 
usually under conditions not as desirable as those 
in a laboratory 

Life values shown in Fig. 3 are actual test values 
for cyeles up to and including the 4-hour evele 
Life values for 8-hour and 16-hour eyecles and con 


TABLE I 

Effect of Lamp Starts on Champion 1946-47 Beryllium 
Lamps 

Hours Ave. Life 


Ave. Starts 


40 


several in operation 


TANUARY 1950 


Fluorescent Lamp Performance 


tinuous operation are estimated values as some of 
the lamps on these cycles are still in operation, All 

the values shown in this curve and all other 
urves and charts are for our lamps in dealers 


n 


Li prove bervilnum phosphors 


These were lamps coated with un 

Similar tests for 

ent development have also been 
operation 

use of the curves of 4. the life of 

for any burning « -or number of starts 


Then 
1, the Ipw value to 


forecasted with reasonable accuracy 


referring to the curve of Fig 


be expected at any length of burning hours can alse 


be predicted. This is of considerable importance to 
consumers as well as to all engaged in the lighting 
industry. For instance, if an industrial consume 
operates lamps so they are turned off and on twice 
each S-hour operating day, the lamps are operating 
on a 4-hour burning cycle and the life of the lamps 
can be reasonably estimated from a curve such as 
that of Fig. 3. Then by checking this lamp life on 
the curve of Fig. 1, the maintained Ipw can be de 
termined. If the lamps are to be group replaced at 
some period short of this anticipated average life 
the lpw can be determined as before. In some cases 
the consumer desires to maintain the lighting in 
tensity to a certain minimum value. This can be 
achieved by anticipating the time in life when 
lamps should be replaced to accomplish such re 
sults. Cleaning schedules must, of course, be co 
ordinated with such planning 

Due to the unusual and extensive improvements 
in fluorescent lamps in the past year, the values 
shown in Figs. 1 to 3 inclusive are now of an his 
torical nature. These values, however, serve as a 
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TABLE II 
Lamp Life on Inductive and Capacitive Circuits of Twin 
Lamp High P.F. Ballasts 


Ratio of 
Average Average Inductive to 
Operating Inductive Capacitive Capacitive 
Cycle Lamp Hours Lamp Hours Hours 
Hours 2271 i* 125.4 
2788 2491 
‘ 406 639 112 


basis of comparison with data being obtained from 
subsequent tests of newer lan ps It is by such pro- 


cedure that curves and charts of similar nature for 
the new lamps are to be established 

Lamp life also varied with respect to whether the 
leading or lagging 


This 


lam ps were connected to the 
power factor cireuit of the 
Table Il 


All of the values shown in Figs 


ballasts variation 
was shown by 


1 to 4 and Table 


Hl inclusive are based on our lamps in dealers’ stock 
m November 147. Since then important improve 
ments in lamp cathodes, cathode coatings, methods 
of applying cathode coating and in tube coatings 
have been made. Fortunately, the timing of these 
eyclic tests coincided with the most important im 
provement in fluorescent lamps since their incep 


until 1949 al 
important 


tion. Fluorescent tube coatings have 


ways contained bervilium silicate as an 


part of the phosphor coating. The addition of an 


antimony compound to beryllium phosphors was 


ent devel which appreciably 


Now after 


one Te pment im 


proved Ipw perforn ance anv vears of 


experimenting, lamp engineers, chemists and physi 


cists have successfully completed the development 


of a new fluorescent lamp phosphor called ‘‘halo 


phosphate."’ 


Figure 4. Curves of comparative 
ipw »s burning hours for three 
types of 40 watt fluorescent lamps 


To determine the values of such improvement in 
our own lamps, they were operated on various cy- 
cles such as 0.5-, 1-, 2-, 4-hour and continuous. The 


two-fold purpose of these tests was 


l. To determine how the new lamps compared with 1946-47 
beryllium phosphor lamps 
2. To determine whether the life of the new lamps on these 


on each cycle in nearly the same ratio with re 


ed that if this were so, 


cycles were 
spect to the old lamps. It was x 
then short eycle operation for foreed life testing would be 


possible 

all of the new im- 
lan ps eoated with 
halo phosphate, were still in operation despite the 


After burning hours 


proved lamps 


3000 


and the newer 


fact that those on the one-hour cycle had, without 
any failures, attained a life greater than the aver- 
age life of the original group of 1946-47 lamps 
This increase in life is due to improvements in 


construction and coating rather than 


This run is really the initial test of the 
indicates 


cathode 
phosphors 
forced life 
the life of 1948 and 1949 lamps will be far in excess 


lamp operation principle, It 
of the life of 1947 lamps, Other groups of lamps 
are also being operated on various eveles as an ad- 
ditional check of these preliminary findings 

These evele tests which supplement the usual ex- 
life been consistently in 
operation for over 18 months. It is expected that 6 
additional testing may be necessary 


tensive tests have now 
to 12 months’ 
to complete such data as is necessary to determine 
the soundness or practicability of such methods of 
life At this time the outcome ap- 


pears promising 


forced testing 


Forty-watt white lamps in halo phosphors have 
suf- 


been in operation on our eycle test racks for a 


ve ; 
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ticient length of time to obtain the Ipw curves 
shown in Fig. 4. The lpw curves for 1946-47 lamps 
coated with beryllium and a later group coated 
with beryllium and antimony compound are also 
shown in Fig. 4. 

A comparison of the Ipw curves for these three 
types of lamps show an interesting increase In Ipw 
for the newer lamp developments. These lamps are 
still in operation on the test boards and a record 
will be kept of lamp life and Ipw. No extension in 
lamp life has been anticipated due to the use of 
halo phosphors 

Conclusion 


The ability of pre-heat hot cathode fluorescent 
lamps to maintain lpw efficiency 1s affected very 
little by the number of lamp starts when the op 
erating cycles are of one hour duration or longer 

It was determined that the life of similar types 
of fluorescent lamps on a variety of operating cy 
eles followed a definite pattern as shown by the 
curve of Fig. 2. Subsequent tests of new lamps now 
on test indicate that their performance will confirm 
data established in the initial test and shown tn 
Fig. 2 

Recent developments in fluorescent lamps have 
greatly increased their life initial Ipw and Ipw 
maintenance. It must be remembered that these 
values were obtained under laboratory conditions 
The life of lamps in service by the consumer usu 
aliy will be less favorable for seldom are the con 
sumer’s operating conditions so well controlled 

While the tests reported in this paper are not as 
yet concluded, the results to date indicate that short 
eycle operation of lamps containing new develop 
ments will produce data which will enable lamp en 
gineers to forecast the results of the change in their 
product in far less time than by present methods 
Such data and the decreased time necessary to ob 
tain and pass it on to consumers will also encourage 
group replacement of lamps and thereby improve 
lighting maintenance. With these purposes as a 
goal, our tests and research will be continued 

The authors extend to E. F. Kelley and S. W 
Stawicki of Champion's engineering department 


appreciation for their technical co-operation and 


operation of the test equipment 
DISCUSSION 


E. W. 


Raddin contributes valuable confi img ats 1 the 


This paper by Messrs 


lationship bet ween burning hours per tart and average 
life of fluorescent lamps to t 
lamp on which 

Our present product, however 
normal] starting cycle of } hours per 


three times as long ¢ 


*Westinghouse Lamp |) 
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the questions of greatest interest to the 1L.E.S. member- 
ship is what is the effect of starting frequency on the 
life of this new product The very interesting and elab 
orate experiments reported here required years to com- 
plete and, similarly, tests on the new long life lamps will 
require even a greater period It is important that the 
members of this Society realize the limitations of time 
and, therefore, through this presentation, they can bet 
ter understand why we have not yet published lamp life 
values at the various starting frequencies formerly listed 

There are indications from our work that our current 
long-lived product is somewhat less affected by starting 
frequencies than the lamps used to be It will be in 
teresting to have the authors’ opimoen as to this factor 
with their lamps and perhaps with the average Amen 
ean fluorescent lamp product today 
Ricuarp N. Tuaver*: The material presented is a valu 
ible addition to published information on fluorescent 
amps, and the questions raised here concern relatively 
inoer points 

Rather than the present published rating potnts of 3, 

und 12 hours per start, the authors chose for their test 
, 8 and 16 (among others), pres iumably to conform to 

val hours for half shift, single shift, and double 

t industrial operation But our ¢ Xperience, eonfirmed 
by the use of counters on switches in customer installa 
tions, indicates the seellaneous switching-on outside 
normal wor g hours typically reduces the average start 
ing frequeney from onee every S to onee every 3 hours. 
Of course, the smoothed curve from ther data permits 
determination of life for any eyele desired within the 
range covered 

Our tests confirm their conclusion that lumen mainte 
nance is not significantly affected by starting Trequency 
variations within the range of common use. Likewise, we 
contirm their finding (Figure 3) that the percent in 
crease in lamp life for 6 and 12-hour cycles over the 
value for 3-hours is not now se great as indicated by the 
mee published life values of 2500, 4000, and 6000 hours 
The latter correctly represented test data on lamps made 
in 1943, but lamps of more recent manufacture have 
averaged factors of about 15% and 35% gain in life for 
6 and 12-hour eyeles, respectively, over the standard 3 
hour. These values are closely in line with their test 
results. Curiously enough, these factors are about the 
same for preheat and instant-start lamps, despite the 
greater expected sensitivity of the latter to starting 
frequency 

The value of their results will be un reased consider 
ably by complete data tor lamp life on the 8 and 16-hour 
eveles, Are these yet available? Also, can the authors 
define their eveles of operation more closely by supplying 
the time on and the time off for each eyelet? 

Table IL lists some inconsistent results on lag lead dit 
ferentials in lamp lite, w thout attempted explanation 
tase on our experience, may I suggest that the randon 
celection of commercial ballasts may have resuited in 
average current differences between the different cycle 
ots, and particularly between lag and Jead cireuits, suffi 
to differences listed? A recently re 
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differen: " ut the finding of our earher te and further sub- 


n lamp tantiates our belief that one he cycles are pra 
commerel al eg Life, however, has suffered ¢ “Kp ith short 


burning evele he first lamp on the one le 
d at 2000 hours and five had fa y 4500 hours, 


These tests 


and wl 5 of the original 20 still in operation 
Hlowe r. : eontinuing 


The upper curve « ‘wr shows nerformanes 


on the four-hour ‘ ‘ ‘ i ps of the 
eonst ruction ium halo phosphate 


Similar groups » in operation on the 0.5 hour « e 


equally or more 


used up by different and continuously. The 0.5 hour eyele lamps have burned 


4 suecesstul forced 1200 hours, the four-hour evele lan ps 1000 hours, and 


fraction im equal propor the continuously operated lamps 7000 hours, and none of 


starting frequene these lamps have failed after such service As with pre 
vious and present para lel tests, no pertinent difference 


the objectin attempting 


fluorescent lat a laud is noted in Ipw maintenance between lamps on four-hour 


data to eveles and continuous operation, but a pronounced drop 


in Ipw has been found when lamps are operated on 05 


requiren stora 
hour eveles, Onee again this duplicates our previous 
» heing continued and have been ex 
of flauaorescen. lamps 
state whether the new lamps are 
ng trequency as 


frequencies have 


is con 
Actually, 

two year 

1.7 hours 
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nfluence in our 
i to this paper 
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so happens 
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Mr. Thayer asks 
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eurrent in preduce 2 riation 
4 
necessary smnufacturing tolerances of 
la snd lamps produce 10 eurrent variation ‘ 
orreetiyv stress the tor re thle forced 
fe at the long value now attarnedd 
to de t by accelerated starting frequency will not be 
stained Such a «ehedule accelerates only that part of 
p life used up in starting; anotl 
portant fraction of lamp life is 
procesaee during normal burning. 
tien with the merensed 
te 
to attain a forced lite text of 
one, this paper does not cor 
4 
ow that short-evele tests satisfy tl 
ehable foreed te It } heen k 
that the erage life of hot-eatheo 
fur the lengt! the ope 
\ thee ew of heen so greatly extended, We expect the answer will be 
‘ ‘ ‘ riley the ‘ the during 1950 
i te re tive ert hee 1 tt? Ml P } nit te} } 
‘ } er ‘ ent eounter switches show 
re ete com ' we the ve starting frequetr to be urs in 
‘ ‘ e expecte customer it tions are interesting. I agree 
‘ with him that the eight ir usage ul nsumers 
\ ‘ pare Thee Ww hotter rot ily ntiated when 
‘ ent we reve ‘ ne pa lial 
3 hurt , ‘ res (hu i Was not to 
ne fe rating purpose mul er per le a range of 
comment reminded me of a condition in one of our own 
thee ‘ oh we ane er esiing 
‘ lamps im normal usage, Ordinar this 
t " iw! i i require sey 
dered to have 1 tour ir operating 
‘ ‘ ter ‘ re stron oof tt we 
time clock and counter switch checks A 
i period ved the average to be approx ; 
‘ nase na ‘ obvious that a definite 
per start rather than four hours Man 2 
result ‘ heme obtamed 
in eustomer mstallations were a strot 
The s« t la texted were those of ddle 
ad toe eonduet tests wl ve 
‘ ‘ Figure 4 The lamps were of the new long 
Mr. Thaver asks if complete data are a 
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fa for the at ir « 
that these lamps are still in operation, a 
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With in lag-lead lamp 


life, we are unable to explain that condition. It is inter 


regard to the inconsistency 
esting to note that for the one-half hour and four-hour 
eveles our values range between 12 and 15 per cent 
shorted life for the lamps on the lead cireuit. In Mr 
Thayer's paper, titled 
Lamps on Leading Power Factor Circuits,” which was in 
the lamp 


“Performance of Flourescent 


the September ILLUMINATING ENGIN ERBRING 
life on lead cireuits was also shown to be 12 per cent 
less. The only difference between our values and his he 
in the fact that for one hour operation the lead cireuit 
lamps had a longer life than those in the lag cireuit 

Mr. Thayer is inclined to beheve that our hopes for 
partial forced life testings, as discussed in this paper, 


will not be sustained. We can only point to our findings 


so far, and continue our tests in the hope and expectancy 
test l » substantiated by those now 
All of our 


eveles are 


that the original 


underway and still ot which will follow 


tindings point indicate that l-hour 
practical for testing purposes 
accord with the comment of Mr 


We are, however, in | 
this 


that 


type will be required before our proposed usage of one 


Barbrow consistent results of many tests of 
hour eveles for testing in lieu of the longer three-hour 
cycles is acceptable to the lamp industry 

We agree that the effect of evecles is not identical on 
all batches of lamps, but our results do show that the 
various groups of 


The 


basie test in this instance involved 224 lamps with 32 


effect is approximately the same for 


three-hour eveles 


at as consistent as 


These lan ps came from many manufac 


on eacn evele 


turing runs, vet there was a definite consistency in per 


formance pattern for all makes of lamps 

We believe that the continuation of our tests with both 
single pin and bipin lamps on the eyele test racks, and 
the cross-check of our new one-hour evele factory test 
board with our customary three-hour evele test board will 
provide the data necessary to substantiate or correct our 


present opinions 
It is pertinent at this point to say that even forced 
lamps is net accepted by 


Life testing of incandescent 


several prominent laboratories, whereas our results of 
tests on millions of lamps over many years of operation 
little difference 


candescent lamps on foreed life or normal life testing 


show very between the results of in 
We realize, of course, that forced life testing will always 
be subject to dispute because its use always allows an 
opening for debating the results of the test by the sup 
plier. However, any reliable method of reducing the 
time required for testing fluorescent lamps will contrib 
ute to more rapid development of the lamps and in 


creased ease of testing and is desirable 


Laundry Lighting Requirements 
By A. W. Kakilty 


DISCUSSION 
Artucr A. Eastman*: Mr. Kakilty’s discussion of his 
Luckiesh-Moss Visibility 


ng requirements in the laundry leaves much to be 


use of the Meter to evaluate 


Ohio 


*Gheneral Electric Co Nela Park, Cleveland 
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desired. He speaks of the observers reaching “their 
own conclusions relative to the lighting needs required 
for each task” and deciding for themselves “just how 
Then he 


states that the “results were calibrated by means of the 


much light constitutes the minimum amount.” 
eurves in the paper, ‘Technique of Using the Lue kiesh 
Moss Visibility Meter’.” How could 
“calibrated” by any curves? What 
tasks 


visibility-levels 


such results be 


were the actual 


visibility-levels of the vanous with the different 


arrangements and what were 


obtained with the footeandle-levels decided upon as being 
the absolute minimum? 

If Fig. 8 illustrates the set-up for taking the visibility 
marks, | would have little faith 


of the most important factors when 


readings of the seorch 


results. One 
taking close-up readings with the visibility meter ts the 
This cannot 


need for mamta goa fixed test distance 


he done by holding the meter in the hands and resting 
the elbows on the table 
Table I lists the 


illuminants 


“average footeandles selec ted” for the 
different Footeandles are not “selected” 


with the Luckiesh-Moss Visibility Meter 
task only by carefully taking visi 


Light can be 


properly fitted to the 


bility measurements with a known footeandle-level, then 
determining the footeandles which will give a desired 
visibilitw-level. No information is given as to the actual 
measured, 
The foot 


earned out to more sig 


test conditions: illumination level and how 


test distance, number of observations, ets 


eandle values in the table are 


nifieant figures than could ordinarily be obtained with 


the visibility-meter technique, They indicate an accuracy 


diffeult to attain. It is presumed 


which would be very 
that equal visibility was obtained with the footeandles 
“selected” for the different illuminants, but it is not 
« stated, Visibility data should have been included 
the data shows that there is no 
consistency with respect to the progression of the illu 
minants from the colors. If the 
premise is true that the yellowish seorch should have a 
higher visibility with the bluish light of the daylight 


incandescent lamp than with other illuminants, then it 


An examination of 


“cool” to the “warm” 


would decrease with a 
No such trend 


should be true that the visibility 
decrease in “blueness” of the iluminant 
is indicated by the data in the table 

I have recently made a laboratory study of the visibil 
itv of a seorch mark with each type of illuminant Mr 
Kakilty such wide 
differences between incandescent and fluorescent illumi- 
With equal illumi 


used in his test. I discovered no 
nants of similar color as he claims 
nation on the test-object, the visibility of the seoreh mark 
was practically the same with the daylight fluorescent 
lamp as with the daylight incandescent, As was expected, 
the visibilitv-levels with the other lamps decreased some 
what with a decrease in “blueness.” The differences with 
different illaminants were not large, nor were the differ- 
ences particularly significant, except for the extremes of 
the color range 

Taking everything into consideration, I cannot accept 
Mr. Kakilty’s results in Table I as being a true picture 
of the effect of different visibility 


of seorch marks 


illuminants on the 
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Lighting for Selling in 
Southern California 


I'TENTION of the lighting industry centers time to time in subsequent issues of ILLUMINATING 
this year in Southern California —- primarily ENGINEERING. On these pages are three of the many 
by virtue of the I.E.S. National Technical examples of lighting for selling to be seen in south- 

Conference scheduled for Pasadena in August. It ern California 
‘ ould well center there also, however, for the many Each of the three installations shown is in the 
’ beautifully-lighted interiors to be seen through city of Los Angeles— where the application of 
out the state. Outstanding jobs, in commercial planned lighting is an established practice — and 
industrial, school, public — all phases of lighting where hundreds of interesting lighting installations 


are a feature of lighting prac tice on the west will be visited by I E Ss conferees next August 


oast Photographs and information for these installations were furnished 
by T Shepherd, Regional Vice President of the South Pacific 
Some of these installations will be shown from Coast Region 


Banking Area 
Metropolitan Federal Savings & 
Loan Co 
824 Wilshire Boulevard 
Los Angeles, California 


General Information: The room is 35 
feet long and 65 feet wide, with a ceil 
ing height of 14 feet and 18 feet re 
spectively, at two levels rhe ceiling 


color is dark green; walls are medium 


green and walnut panelling 

Recessed incandeseent fixtures, 44 in 
number, 23 using 200 watt lamps and 21 
using 1) watt mps, and two 40-watt 
strips in coves, mounted flush at the 
two ceiling levels, furnish a maintained 
llumination leve if 35 footeandles. 


Light Control Company of Los Angeles 
quipment. The architect 
was Stiles Clements, Newberry Electric 


Company, Los Angeles. Photo credit, 


4 
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Florist Shop 

Broadway Florists 
218 West Fifth Street “ 
Los Angeles, California 

General Information: The Florist Shop 


is in a downtown competitive area 


Uriginal insta 


thon was a long narrow 
room with high ceiling, unsightly pipes, 
lucts, ete.. with glaring light sources 
suspended 
The modernizing treatment consisted of 
suspenied translucent plastic ceiling 
mounted at approximately 10 feet, 
lighted by continuous rows of three 
feet rve the 
louver, including inside of the refrigera 
tor case, aud supplemented by 150-watt 
R40 recessed reflector spots to highlight 


lamp industrial units 2 


special displays. General light sources 
ire industrial type, three 40 watt warm 
tone each, continuous rows on 3-foot 
centers 

General maintained illumination is 95 
footcandles, with 200 footeandles on the 
display highlights Maximum louver 
brightness is 20 to 120 footlamberts, 
with excellent visual comfort 

Louver equipment is by Benjamin Elec 
tric Mannfacturing Co Des Plaines, 
Illinois. Photo eredit, Woro Studio 


Drug Store 
Whelan Drug Company 
88 and Sepulveda Bivd. 
Westchester District 
Los Angeles, California 


General Information: Interchangeable 


plastic translucent letters on a luming 


s 
background enable the name of the 


ly in its 


store to stand out attractive 
night time surroundings 

Cold eathode 120-ma fluorescent lamps 
ehind the plastic letters and panels 
furnish a highly luminous, visual! 
comfortable background for the exte 
rior sign. Interior lighting exceeds 70 


footeandles. 


Equipment for the installation is from 
Lighting Incorporated, Los Angeles 
Data submitted by the Dluminating En 
gineering Unit of the Department of 
Water and Power, City of Los Angeles 
Photo credit, Woro Studio. 
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HE CONCEPT of low mounted light sources 


for roadway lighting has been explored many 


times. Such investivations, revolving around 
incandescent lan ps three to five feet above the 
pavement surface, have usually proved unsatisfae 
tory because of several conditions which might be 


listed as follows 


1 At typical spacings to OO feet a distinet and 
snneying ‘‘shutter’’ effect ia experienced by motorists at 
normal or high speeds 

irect glare is almost unavoidable since the light flux i= 


eoneentrated at angles which are necessarily in the field of 


Reflected glare may becon « serious when the road 


surface is wet hbeeaus « concentratior 


Nevertheless experiments have continued in the 
hope that these limitations could be avoided and 
vet achieve such advantages as improved daytime 
appearance elimination of poles lesser depend 
ence on type of road surface vertical illumination 
and greater freedom from fog (source, object, and 
motorist close to ground \ few meandescent in 
stallations have been acceptable but only under 
Special eases such as one-way streets 

It was of course inevitable that fluorescent lar ps 
would be tried for all kinds of street lighting ser 
wer The are inherently diffusin even bare fluo 
rescent lamps are of lower brightness than standard 
street lighting luminaires in the normal functional 
anvles. Since the cost of electri al energy at 
least 25 per cent of the annual charge for street 
liehting in high level installations, lamp efficiencs 
is important. Long life in view of labor replace 
ment costs cannot be ignored under present con 
ditions. two vears in service can be approa hed 
The handicaps center around the application of 
fluorescent lamps, not their inherent qualities. Al 
though much attention has been given to pole 


mounted or suspended luminaires, parti ularly im 
England, there is no indication that specific su 
esses are the start of a trend. The size or the 


luminaires, the susceptibility of the lamps to cold 
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Low-Mounted Fluorescent 
Sources for Roadway Lighting 


By RICHARD CG. SLAUER 


weather, and the low efficiency of utilization (per- 


centage of generated lumens to reach the road sur- 


face) have been major obstacles 

Such applications, where the fluorescent tech- 
nique is one of direct substitution, overlook one 
other lamp characteristic — linearity This con- 
cept, so directly related to the visual picture of 
roadways themselves, could not but help to initiate 
investigations with the lamps mounted continuous 
ly parallel to the road and at or below motorists’ 
eye height. Certainly the shutter effect and any 
problems of glare due to light concentration 
direct or reflected would be avoided automat! ally 

In line with this thinking, the author has super- 
vised a number of trial installations and informal 
investigations with the hope that basic parameters 
of the problem could be established It cannot be 
said that practical solutions were achieved in all 
cases. On the other hand, it can be emphasized that 
in the most important function of any street light 
ing installation _— good visibility the success was 
notable enough to suggest continued experiments 
together with recommendations for pioneering in 
stallations to get additional experience data 

Our first test was on the curved section of a rural 
road, Despite the fact that few authorities (nor 
the public) are willing to consider the lighting of 
thousands of miles of connecting thoroughfares, it 
is possible that they might consider special illumi- 
nation of danger spots even at relatively remote 
points. Units were mounted 2 to 10 feet away from 
the road edges and 3 to & feet above the road sur- 
face. End to end spacing was tried but quickly 
rejected because of the resulting lighting level of 
1 to 3 footeandles which was so much higher than 
the LES. Standard as to be subject to challenge 
However, certain lighting results were noted which 
an be accepted as fundamental for any low 
mounted fluorescent lamp installation, These might 


be stated as follows 


1. Direct silhouette—object against light source—ts feasible 

vith fluorescent lamps. Unless the 1its are close to the 

motorist and above eye level, there is no sense of glare 
Vertica »mination and not horizontal becomes the key 


criterion, With continuous or near continuous sources, there 


lanket of light over the road which pro 
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Figure 1. Units mounted on the outside of a curve for “danger spot” emphasis on non-illuminated highways. The fiu- 
orescent lamps are 6 feet above the road surface and 25 feet apart. 


vides the necessary visibility regardless of road surface. It 
was found difficult to get meaningful measurements with a 
street lighting evaluator because of this fundamental differ 
ence 

3. Tlumination from both sides of a thoroughfare is helpful 
but up to 30 40 feet a white fence or other vertical reflect 
ing barrier on one side seems to be an acceptable substitute 


for one row of units. 


4. Continuous sources completely avoid the shutter effect 
and give best uniformity of result, but definite gaps may be 
tolerated with the length of gap related to distance back 


from edge of road 
5. If the sources are close to the road, heights below 45 
when some feet back from the edge, 


Naturally the 


inches are prefe rred; 
even sources at 6 feet are not annoying 
higher position aids in uniformity of illumination across 
the road 

6. The differences in visibility between dry, wet, snow, or 
fog conditions were much less than encountered in most 


street or highway installations 


Recognizing (a) that continuous lighting would 
be economically favored where poles were not al- 
ready available, (b) that bridges have higher traf 
fic density than most contributory roads and (c) 
that easy control of experimental conditions is de- 
sirable, the author installed a 500-foot stretch of 
continuous lighting on the Kernwood Bridge be 
tween Salem and Beverly, Mass, (Fig. 3). Enclosed 
fixtures were used housing 8-foot T-8 slimline lamps 
operating at 200 ma. For convenience, the units 
were mounted at the top of a 5-foot railing and 
directed across the 32-foot roadway to the pedes 
trian walk on the opposite side. Provision was made 
for group control of every third unit. Temperature, 
efficiency maintenance, and breakage records were 


kept. General conclusions were as follows: 


1 The foot mounting was too high a peeudo shutter 


effect was created when driving in the traffic lane nearest 


Figure 2. Inside curve illumination with an installation comparable to Fig. 1. The effect of obstacle silhouette against 
the luminaire is lost. 
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Figure 3. The Kernwood Bridge, Salem, Mass., with con- 
tin slimline lamps operating at 200 ma. 


dividing strip or parkway is not too acceptable 


wit lighting hig from a physical sense. To some, the ‘*fence’’ may 
ther ng ho pract say to design for an footeandl act as a psychological barrier. Practically, it would 
standared not take much of an accident to knock down quite 
ge was Sen 11 a number of fixtures. Furthermore the center strip 
as this paper is written) it has been zero, It should not be is useful as a ‘*buffer"’ a place to expend some 
aasummerd that the stall | sof Massachusetts have reformed of the momentum of a skid or other misdirection on 
wor that tives are not known shrubbery, grass, concrete, rather than on 
Lighting from the sides is almost as difficult. The 
As a third program of investivation, a dual higl cost would be considerably greater and except in 
way (six lanes of traffic) was lighted experimental restricted parkways even more objectionable from 
lv. The results thus far have been nevative. In the standpoint of functional uses of the roadsides 
general, a continuous line of luminaires in) the Many states have rather severe restrictions against 
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the placement of anything near the edge of the 


road, thus increasing the problems of lateral distri 
bution and uniformity 

Checks were also made to determine the effective 
ness of units spaced 25 and 50 feet, at low heights 
(4 feet down to 18 inches), mounted parallel to the 


road, facing away and toward traffic at 45°, and 


horizontal vs vertical lamps. Some of the results 
seen in the ac: 


Although the pictures distort the 


may be ompanying photographs 
(Figs. 6 and 7 
results (because of road specularity and because 
minimum exposures were made to show patterns 
it cannot be claimed that the appearance or visibil 
ity were as good as might be desired. The two best 
were vertical 4-foot lamps at right angles to the 


road on 25-foot centers, and horizontal 4-foot lamps 


Figure 6. Road pattern produced 
by 4-foot vertical units at 25-foot 


spacing. The illumination of the 


white lines shows the picture dis 
tortion due to road specularity. 
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Figure 5. Snow drifts are not a 

serious problem on bridges be. 

cause of effect of wind plus ease 
of disposal. 


45>) «6teward traffic mounted about 42 inches In 
effect, the 45° lighting was similar to the first ex- 
periments. With general 


effectiveness of 


balance of 
silhouette 


sufficient 
brightness, the direct 
against low brightness sources showed some possi 
bilities, However, the wideness of the road would 
present some definite practical problems 

It is hoped that this paper will be considered as 
an interim report. The author neither recommends 
for or against low mounted fluorescent lamps as a 
veneral solution to roadway lighting problems. In 
the case of one reasonably permanent installation 
the Kernwood Bridge) a lowering of the fixtures 
by about one foot would result in a lighting effee 
tiveness that would be far above average. Similarly 


the author has seen many locations where the con 
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epts discussed herem have real possibilities as 


compared with more routine practices. It is recog 


nized that roadway lighting is one of the most diffi 
cult of illumination problems because of inherently 


“ontradictory parameters and because of many 


associated practical considerations. Tlowever. ex 


periments in logical directions cannot help but con 
tribute to the background which will result in the 


evolutior new and more successful lighting svs 


tems In the final analysis, anything that can be 


done to explore street lighting problems, to arouse 


public interest, to examine new and old techniques 


new and old tools or methods all will help in 


achieving the sin ple but roal of good 


important 


visibility on the highwavs 


DISCUSS TON 


Bou : ften a new method 
mounted units comes mto 
me Thus bit by bit new knowl lve is added and 
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Figure 7. Limiting effect in lat 
eral distribution of units mounted 
only 12 inches above road surface. 


The field ef light in the horizontal plane of 


units, is necessarily triangular in outline 


us lighting of the roadway in the top of the 
ed by staggering the exposed units, resulting 


bank of light the entire length of the road 
uote: A system such as described above, may 
be practical for the lighting of ordinary 
adways, depending upon conditions and re 
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However, the results obtained in this particu 
gratif g. and may form a sis for other 
f «in ir requ ' ts 
sumpt e (approximate 
per nning foot of roadway), the lumina 
? t uniformity, there a poles to mar 
tural beauty of the structure, light is con 
tributed s is tt ionable from 
t f which are factors that 
‘ iring st g for the idea f the 
eng 
the pr t« i the t ‘ 
at s t f st t 
‘ 8 phases the development of the ght 
¥ adopte At first, it was thought that the 
te was the ght t the surface of 
th a al at to It was 
r y e 1 vith 
sin par tw it this 
equiren t« 
sf nsuch a syst vere g 
etw ind the a scent wall, a 
Ss gave the appearance f being it off duc 
ft ghting unit. 7 
° fea res, each fix nust 
ent x! irapet wa pposite te 
ist etw the light source ar th 
pet w A igreea e in this 
ed at after a se s of sual tests 
f this is arly " ¥ e lamps 
e aide of ‘ tr Slide II In these 
vas 1 ppoert ty to pre t ght on tl 
henee ust th ghting its appea 
g th those th ma roadway 
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A paper entitled “Street Lighting with Low Mounted 7; 
tr Ine wav” bw ¢ \. B. Halworser 
\. ung the first suceessful installa 
vsented at the Chicago Convention of the 
LES, Vol p. D4, Apr. 20, 1920 
! 
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using low mounted units for street lighting 
had been suggested | 
parkways, bridges, et« i 


expressed as to its practi 


tion demonstrates the pe 


Slide IIT 


Photometric data 


From the foregoing it seems clea the three ad 


verse conditions listed by Mr. Slauer at the beginning of 


his paper, were anticipated and the problems solved 


quite satistactor ly um the Kensico Da installation of 


thirty year 


R. M. Hoor*: Mr. Slauer mentioned the poss« ble ise of 


fluorescent light sources suspended from poles in a hori 


transverse » street or parallel to the 


zontal 


eurb is idea was in ! in twe iree vears 


ago am cussing 1 { members ot our 


orgar tion many diffieultre f ‘ an installation 


(A) picket fence effeet of sup 


arose, 


allow in the suspensior when mo 


to the street; (B) if installed transverse 


extremely rmgid poles would be required 


high tension of the supporting messengers w thout ability 


to correctly guy for such tension; (C) the necessity of 


jacketing the lamp for proper operation under the vary 
ing temperatures encountered in our area, ( I>) the many 


possible sources of high breakage of the tubes; and (E) 


high installation and maintenance cost 


I do not mean to infer that such construction and light 


ing will never be alled, but these are some of 


lanning such 


factors which must be considered in 


installation 


Cartes H. Rex**: The report which Mr, Siauer has 


presented to us is very worthwhile We welcome his 


“examination of new and old techniques, new and old 


ethods” as an aid in providing good visibility 


rnways 


isions, ineluding the 


pret t< 
recognize ! roadway hghting 


difficult of mination problems,” are 


ons of others working in this field 


are in these United Stat j »a number of 


engineers and omMciais represent govern 


neles who desire to « t t ’ available 
m street and hig 


Ir investigation ar alo w comfort and 


visibility benefit which the } t m instal 
tions of roadway lighting w fluorescent lan ps ana 
therr comparison of these benetit wit , ex perience 
will provide the benefit per h the 


future of this type of 


There are instances, 
mounted fluores« lamps for the illu 
ways at Grand Coulee and Shasta Dams, reported 
R. L. Bossard, where the lighting is designed into the 
structure. For other cases there is need for luminaires 
*Philadeiphia Electric Co. Philadelphia, Pa 
“General Electric Co. Lynn Maes 
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which may either be applied to existing structures or de 
signed new installations 

Such luminaires for low-mounted fluorescent lighting 
are now being ule available, along with a fluorescent 
luminaire for overhead street lihting and a fixture for 


imination tunnels and underpasses using fluo 


extent now considered practicable, 


these luminaires designed itilize effectively the 


from fluoreseen( | h the eomfort 


able seeing object 


If Mr 


Slauer’s thought is that fluorescent lamps may 

used for street lighting when mounted 
es e roadway than when mounted 
} 


in suitably desiyzvued overhead luminaires, opinions should 


be reserved until 1 lations are made and evaluated. 


There are mstan mounting height road 


iv lighting the « 1 eaving the road 
t or depriving 
benetit iwhtin For 


ind highways bordering air 


way dark » chon 


otor trafti 


ports which are no rhted because of the hazard which 
conventional street ‘ g poles would present 
For such low mounted applications, the length of lumi 
naire required for s ine fluorescent provides a wide 
lateral distribution A good portion of light 1s directed 
toward or away from the motorist’s direction of travel 
If the reflector is of ample size and properly contoured 
the distribution in vertical planes can be well controlled 
There should be a concentratior ward the far side of 
the roadway To minimize | ght it higher ngies the 
reflector should be accurately formed, highly specular, 
and have foeal distance sufficient so that there is no 
divergent ght due t ! ve as high as the driver's 
ey evel ! vergence determines how 
e mounting be for minimum annoy- 
id interference Obviously the lamp 
ree should be « helded from view 
roadway curvature » the difficulty of 


with this probler 


nounting height, road light 


Apparently low 


fluoress iderable im 


nt ove 


probable t ome cases low mounted fluores 
ttent rather than continuous 

ssume eight-foot luminaires 
generating about 

or twelve-foot 


an average of 358 gen 


ns per roadway. That is more 
an wo . the roadway 18 
15.000 lumen f amp luminaires 
t apart llowever, the eost of lighting for 
ind convenient night use is small compared with our 


hwavys, bridges, ete 


uminaire which has been designed for low mount 


vreseent lighting may be very effectively 


me heigl! 


used to supplement the conventional type street and 


highway lighting. For example, they may be mounted 


across the top face of an underpass arch 
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foot luminaires will provide a wide and veiling glare, are still present and governing. They 
bright ness back to the eyes i ean be measured and their com bined effect integrated. 
ewhat laborious process, the determination 


net relative visibility is essential if one 1s to arrive 


Specular or wet vement Though a sor 


the best compromises tn design and installation prac- 


tice and be able to assess the results oD ained as com 
pared with a given expenditure for a conventional sys 


tem 


R. G. Staver*** am gle Mr. Halvorson has re 
ferred to his paper on mounted incean- 


descent souree It had preset ted a bibliography, it 


would certainly have been Exeept for differ- 


regarding degree ntiste m. | ean agree that 


this particular i stallation was one of the reasons tor 


my qualifying phrase “usually unsatisfactory.” 
Mr Magd ek’s eomme regarding the possible use 
of Nela Park's Street Lighting Evaluator are interest- 


ing. My inab indieative results may, 


to the laborious process it volved and to 


as sug 
vested, be due 
my limited experience in its Use inder special condi 
tione 

The remarks of Messrs. Hoot, Rex and Wyatt need 


little further comment For } orm on of readers, 


Mr. Hoot’s reference was to remarks which IT made in 
the paper at French Lick rather than to the 
is the lenuthy 


presenting 
text itselt Nevertheless it is welcome, a 
Mr. Rex, in indicating the widespread 


new approach to improved street light 


he desirable 


taken of Ot Recommended Practice of Daylighting 
February Feature 


As now planned, the February issue of That 


wInNaTING will be a Daylight 
ing Issue featuring espe iallv. the Society's 
Recommended Practice of Daylighting. This 


important report, the first sur h developed in 


> vears, represents vears of study 


more than * 
ind months of work by the LES. Committee 
on Davlighting Couneil in 
wrt will furnish for 
official recommen 


or this phase of lighting 
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Each of the eight 
. y en for long distances ead for improved } 4 
diecernment. This is type of overhead lighting st 
ever t ‘ han that Tfror the usual type of 
tres rhting i Conversely, the brightness of 
the rye sire will be everal t es less than that 
nu 
Fluorescent | » luminaires further prove the 
: omfert quality of reet rhting The ratio of seeing e. 
henefit per dollar cost f installation peratior and 
maintenance be determined by analysis and ap 
pra of We engineered street ghting 
tier fluorescent pe Ww ! ust ‘ wet 
the h nel seeing fort ean be proved. Until 
ve know ft we have t renal by s tor ecor 
pear mn with other tvpes of «treet and highw ghting 
F. D. Wyoerr*: Mr. Slaner’s and Mr. Bossard papers 
i re a report ental testing amd a tual inst 
thew of low-mountel! fluorescent rhting n roadways 
part ber ve orn ng Together thev give 
terest in an 
miprehe ture ol the stent develop ent 1 ude intere 
ng 
ble the ree with their low sur 
face Drightne mel the ear light output *** Author 
The results appear excellent in the night photograph 
¢ Shasta Dam job. This installation apparently has i 
heiht of 48 inehe The photograph appears 
; to have been taken from a camera height of about 5 feet : 
‘ hes above the pavement level. It would 
that photegrapt netallations be 
river eve hewht which in most omlern 
inehe 
‘ The Shasta Da b appears to he an excellent answer A 
i bervclure dla ane luets where it is desirable tor 
M word of ition in connection with 
he Reid Chanon Street Lighting Evaluator, whet M if 
f able vssessing visibility 
‘ The Evaluator was designed 
ml b riare tr ouree 
net suited to the 
une ve to deter ne relative 
tt Re ne Chanor 
2 
‘ ‘ | n of Visibility on Lighted - 
Law ‘ ! t ees Hew 
tal 
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Color Properties of a Simplified Line of 
White Fluorescent Lamps 


By A. C. BARR 


RECENTLY announced double - activated An analysis of application requirements reveals 


calcium phosphate has supplied the means that people are conditioned to two basic types of 


for overcoming a defi renev in the red. par atn ospl ere A cool neutral atmosphere is usually 


ticularly the deep red, end of the visible spectrum desired in the work world, particularly at the 


common to fluorescent lamps of the past The hieher values of illumination obtaining today in the 
“DR” or deep red phosphor developed by Dr factory, 
Herman L. Froelich of General Electric Co. makes stores 

eolor rendition and in some types of merchandising the veneral 


the office. the schoolroom, and in most 


In the home and other social environments 


feasible lamps giving excellent 


throughout the spectral range This greatly sim preference is for a warmer atmosphere Again, in 


the work world high efficiency of light production 


plities the choice of a lamp best suited to the 
quirements of a given situa becomes a first consideration, taking precedence 


efficiency and color re 
tion. Architects and decorators are saying with over accurate color rendition in most areas. There 
much enthusiasm that it will stimulate the applica are exceptions: for example, in a schoolroom de 
tion of fluorescent lamps in the home and other voted to art classes, in a meat market, a specialty 


fields in which color distortion experien ed with or florist shop, in a millinery plant, ete In social 


previous discharge sources has been a distinct environments, excellence of color rendition is usu 
deterrent to fullest use ally paramount even though attainable only at 
It has been possible heretofore to produce fluores sacrifice im 
A rational line of ‘‘white’’ fluorescents accord 


efficiency 


cent lamps that look white, even though the light 
did not render all colors properly because of a de ingly requires 


ficieney in a part of the spectrum. In fact, identi- : - ; 


A pair white lamps righ in efficiency, 


cal lighted appearance can be achieved with spec- , 
one giving ‘ | lition throughout the 
trally dissimilar sources. Why this can be so was mectral rang 
well set forth in an article by Ralph M. Evans." . , 
7 A pair of wa ite lamps, one of optimum efficien 
In the effort to find lamps which would provide _and one giving excellent color rendition 


suitable atmosphere as well as desired efficieney or 
color-rendering qualities various approaches have It is, further, highly desirable that the two cool 
been made, all involving unwanted compromises white lamps look alike when lighted, make white 
Soft white improved the appearance of complexions, and other neutral surfaces look the same under 
meats, ete..2 but at the expense of proper rendition both, and thus produce the same basic atmosphere 
of some of the other colors. It merely increased Then the lamps may be used interchangeably in 
the proportion of light red and blue Full-value different parts of an installation, or in varying pro- 
red was not realized. The pinkish character of the portions, depending upon the color rendition re 
light resulted in an often undesirable tinted atmos quirements. The same considerations apply in the 
phere Lamps of warm tint brought out the oranges case of the pair of warm whit lamps 
and vellows, without improvement in the deeper The higher efficiency lamp of each pair has for 
reds. Greens were somewhat over-emphasized, and some time been in extensive use. The so-called 
there was a general sallowing result $500° white has become the most popular fluores 
Because one of the basic needs had not been met cent lamp because it provides a cool, crisp atmos 
the consumer has found himself confronted with a phere compatible with daylight, and, up to recent 
confusing choice among a dozen available ‘‘ whites,”’ ly, the best over-all color rendition. The warm tint 
and without satisfaction where color is an impor lamp affords highest efficiency, compatibility with 
tant element. What has been lacking are sources filament lighting, and an atmosphere appropriate to 
favorable for all color combinations. Given these. social environments, but rendering the range of 
much-needed simplification could be effected colors less favorably 
Mn. Bann is with the Gene Park 
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Figure 1. (Left) Spectral comparison of standard and de luxe cool white 


fluorescent lamps. Figure 2. (Center) Spectral comparison of standard .  & . 

and de luxe warm white fluorescent lamps. Figure 3. (Upper right) as \ 

Spectral comparison of de luxe cool white fluorescent lamp with equal Fr A \ | 

lumen mixture of filament and standard cool white fluorescent lamps “ ~t : 
Figure 4. (Lower right) Spectral comparison of de luxe warm white 3 ‘ j a —— en = 


fluorescent lamp with equal lumen mixture of filament and standard . oe f 

warm white fluorescent lamps. (Note: Mercury lines contribute a small : ] P ) 
but significant portion of total lamp radiation. Their actual values are % 1 | 

omitted for simplicity, but their positions are indicated by vertical ae | > a 


arrows.) 


LENGTH - ANGSTROMS 


The new deep red phosphor has now for the first Luxe cool white does not supply uniform energy at 
time made available the needed companion lamps all wavelengths. As a general light source, it gives 
Their lighted appearance matches, respectively, the excellent color results, the best of any single un- 
standard cool and the standard warm white, but far modified light souree. However, it does not per se 
superior color rendition is attained. One has only suffice for the finest color discrimination purposes 
to look at meats, a bouquet of roses, decorative en These exceptional and limited cases are best solved 
sembles, and people of any complexion, to realize with specially designed units employing proper 
the startling improvement in appearance which has filters with one or more sources 
been achieved Thus four lamps suffice to afford color charac 

As every illuminating engineer knows, the human teristics appropriate to interiors of all classes from 

ve has a much higher response to energy emitted factory to home, except where it is desired delib 
near the middle of the visible spectrum than to the erately to introduce tints or strong colors for spe 
same energy emitted in the red or blue. Conse cial effect. One has only to choose between two basic 
juent the lamps with best color rendition are in atmospheres and to determine the degree of color 
herently of substantially lower efficiency, although, rendition and efficieney desired. For example 

far better in this respeet than filament lamps. They Res a 


ire appropriat lv differentiated as de luxe Best Over All Color Renditior ke Luxe Cool White 
The relat spectral distribution of light from Highest Ff y 
a Most light per dollar Standard Warm White 
white ind the corresponding de Luxe lamp is a High Eficiencs Standard Warm White 


shown in Fig. 1. Fig. 2 presents a similar compari 


‘ 1 (iwer All r Rendition 
son between the standard warm white formerly War Atmosphere De Luze Warm White 
designated as wa in und the mpanion de > aemeenhere De Luxe Cool White 
luxe lar In eacl ase thy ontribution of the P Cool White for 


mercury iines is omitted for easier comparison 


From Figs. 3 and 4 it is apparent that where bicotins 


ination fluorescent and filament systems are For Blending with Natural Daylight Standard Cool White or 
De Luxe Cor White 


employed the red def ney of the Standard lamps 
an be partially compensated by the incandescent Ilere, then, is a development that enriches the 
sources, though the overall result falls short of art of lighting. At the same time it expands and 


that obtained with the de Luxe lamps simplifies fluorescent lamp application, with greater 


It 


is obvious from the curves that even the de ertainty of successful results 
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A Survey of Colors for Industry 


By PARRY MOON and DOMINA EBERLE SPENCER 


NOTABLE TREND in recent years has 
been the increased use of color in industrial 
interiors. Walls and floors are refinished 
with higher reflectances and pleasing hues, furni- 
ture is altered from the traditional dark appear 
ance to natural wood finishes, and machines are 
changed from ubiquitous black to lighter and more 
attractive colors.' Though this change affects floor 
materials and furniture quite as much as it affects 
paint, the principal advocates of the increased use 
of color in industry have been the paint manufac 
turers. Considerable empirical work has been done 
in finding satisfactory colors and color combina- 
tions, and extensive advertising campaigns have 
been conducted to educate the public in the in- 
creased use of color 

This movement is of distinct value in improving 
safety, vision, and morale. The methods are not 
limited to machine shops and factories but are 
applicable also to offices, drafting rooms, schools, 
libraries, and all other places where the visual task 
is important. The attempt has been made to stand- 
ardize a relatively few colors,? which will cover the 
desirable range of reflectance and hue and which 
will harmonize with each other 

In most cases, the colors recommended by manu 
facturers have not been specified spectrophoto 
metrically or by any other scientific method. It 
seemed worth while to obtain such specifications 
Accordingly, samples from five paint manufac- 
turers were collected and measured. The purpose 
of the present paper is to present the results of 
our analysis and to see what general principles are 


satisfied by the recommended colors 


1. Spectral Reflectance Curves 


A total of 105 color chips were obtained, repre 
senting recommended paints for industrial inte 
riors. The samples were made by the manufacturer 
by spraying his paint on to heavy white paper 
Each sample was measured by means of the Hardy 
spectrophotometer.’ The spectral reflectance curves 
were integrated by the direct analytic method* to 
evaluate xz, y, and ¢ for each sample, with incan 
Munsell 
specifications were then obtained from the C.LE 


descent and with daylight illumination 


specification by use of the graphs published by the 
O.S.A. Subcommittee on the Spacing of the Mun 


Massachusetts Inetitute of Technology Cambridge Mase and Browr 


University. Providence K 
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Paints recommended for industrial interiors 
were analyzed by means of the Hardy photo- 
electric spectrophotometer. A total of 105 
samples from 5 manufacturers were tested and 
the results were tabulated in terms of x, y, ¢, 
and Munsell hue, value, and chroma. The gen- 
eral conclusions are that high reflectances are 
being used, chroma is generally restricted to 4 
or less, and the most popular hues are green, 
blue, yellow, and gray. 


Thes 


direct comparison with Munsell samples* 


values were also checked by 


in day 


sell ( ‘olors 


light. A study of these results showed some gen 
eral relations which will be discussed in Section 3 
of this paper 

A cursory examination of the samples indicates 
that the manufacturers have attempted to reduce 
Pink, yellow, 


The chromas 


the number of hues to a minimum 
green, blue, and gray paints are used 
are generally low and the reflectances recommended 
for walls are usually above 0.50. There is also a 
tendency to arrange colors in series at constant 
hue. Thus a given manufacturer may have a series 
of greens, all of approximately the same hue but 
forming a graded set of values. The green of high 
est value could be used for walls, with the other 
greens for dado, trim, furniture, and machines? 
The result would give the impression of order and 
would thus be aesthetically pleasing.’ 

A set of spectral reflectance curves for greens is 
shown in Fig. 1. The curves indicate a strong 
family resemblance, and evidently the manufac- 
turer has attempted to space the reflectances in a 
regular manner. Similar curves for other hues are 


shown in Figs. 2 to 5 


Figure 1. Spectral re 
fiectance curves for a 
set of green paints. In 
tegrated data obtained 
from these curves are 
listed in Table IV, where 
the paints are designated 
as “Green No. 1, 2, 3, 4, 
5." No. 1 having the 
highest reflectance. 
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Figure 2. (Left.) Spectral reflectance curves for a set of 
tan paints. Table IV, Nos. 1 to 5. Figure 3. (Right.) 
Spectral reflectance curves for a set of blue paints Table 
IV, Nos. 1 to 5 


2. Integrated Results 


The 105 reflectance irves were integrated by 
th even] nt direct method resultin 
and a listed in Tables I to \ 
olumos marked A are for u lent Planekian 
radiant ener ‘of 2842°K. while those mar iB 
une Tor lent Planekwar radiant nerus of 
The designation ¢ 2. indicates the inte 
rrated reflectan btained for the source in ques 
thom and rred t standard inesiu ide 
mparison surface having reflectance \lso in 
luded in the tabl ire the Munsell sy fications 
mel is ar off to the 

arent 

\l rs listedd in tl tables ar re 
‘ lead f neral n lactor s, and 
tt nanufacturers ha iis level 

sinits ft ite lan r. tire et 

vith saltet lor les. Such paints 
il | bun ill areas and have not been 
inalvzed in this paper. Also developed have been 


TABLE I 


Manufacturer's Munsell 


Specification 


Colors Recommended by Manufacturer A 


Specification x 


from those recommended for walls, ex- 
cept as regards gloss Thev 
ineluded in the tables, all the items in a given table 


nificantly 
have therefore been 


being arranged in order of reflectance for 2542 
Plan 


radiant energy 


kian 


3. General Conclusions 


A study of the colors recommended by the paint 


manufacturers leads to three general conclusions 
a) Reflectances should be high 
b) Chromas should be low 

Colors should be harmonious 
Regarding reflectances, the tables give a max 
mum of 0.71 for Manufacturer A, 0.71 for B, 0.84 
for C. 0.70 for D, and 0.74 for E. A horizontal 


line has been drawn in the tables at a reflectance 


of 0.50. Approximately 50 per cent of the colors 
of Manufacturer A are above this line. Similarly, 
above for B, 70 per cent for C, 36 
per cent for D, 31 per cent for E Nearly all the 


paints that are specifically recommended for walls 


per ent are 


lie in this region above the 0.50 reflectance An 
other line has been drawn in the tables at 0.50 re- 
flectance to indicate roughly the paints that are too 
Note that for Manu 
This 


paint is used only on unimportant parts of ma 


dark to be used on large areas 
fa turer CC but one item falls helow the line 
ines, never on walls, dado, or on prominent parts 
of machines 


field work 


ceilings 


As the result of extensive Brainerd 
and Massev conclude’? that should be 
white. with a maintained reflectance of 0.80, walls 
should have a reflectance of 0.65, and benches and 


Thes 


all impracticable 


floors should have at least 0.40 conclude 


that such reflectances are not at 


but that 


ured without 


be sex 


serious sacrifice in reflection: properties 
” Floor and table finishes ot HO per cent refles 
tion-factor or even higher, are practical 


ents of utilization of the order double 
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¥ 
i 
il paints for emphasizing in] riant parts of Satisfactory hues may 
hine tools In Table 1, for example, Spotlight 
ind Spotlight Green are such colors, as are 
Green and al leory of Table Our 
hows that thes lors do not differ sig ‘oo 
Aa 
l 
‘ 6340 
‘ 
i i 2 
i- 
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the present practice can readily be secured by the 


use of high-reflection floor finishes of suitable hue.’ 

The recommendation of high retlectances has an 
important bearing on visual conditions.” With low 
reflectances, characteristic of the Victorian era and 
good visual 


still in wide use 
tically 


conditions are pra 
No matter how much 


obtained from lamps or windows, there is no « 


livht Is 


im possible 
of obtaining proper diffusion of light when poorly 
reflecting surfaces are used. Consequently, shadows 
will be 


present ™ The low 


troublesome and glare will ordinarily be 
reflectances also reduce the 
coefficient of utilization and make for an inefficient 
of the fore 


going quotation, one can often double the amount 


lighting installation.’’ As noted in (3 
of usable light from a given lighting svstem by 
merely employing higher reflectances. At the same 


time, visual conditions are improved and a more 
attractive environment is created 

A second fact to be learned from a study of the 
paints is that the colors should not be far from the 
neutral axis in color space. The tables show that 
15 are of 


18 of 


among the 105 samples, 6 are neutral 
42 of chroma 2, 19 of chroma 3, 
ehroma 4. and onlv 5 of higher chroma. Thus, on 


the basis of extensive trial-and-error procedure, the 


chron a 1 


manufacturers seem to have found that chroma 2 is 


best and that chromas above 4 are generally in 
advisable 

The reason is obvious. In creating an environ 
ment suitable for visual work, the designer must 
make the walls and floor unobtrusive so that they 
will not distract the attention of the worker. For 
instanee, a pure vellow 5YS/12 is a very pleasing 
color and has almost as high a reflectance as white. 
despite its high chron a of 12 Yet it would not be 
a satisfactory wall color 

Turning now to the question of pleasing combi 
nations of colors, one finds that three manufae 
f 


turers advocate graded sets of colors of essentially 


constant hue, w hile two manufacturers recommend 


certain combinations of pleasing but rather un 


TABLE II 


Munsell 
Specification 


Manufacturer's 
Specification 


‘ 
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Colors Recommende 


Figure 4. (Left.) Spectral reflectance curves for a set of 

paints. Table IV, Coral Nos. 1 to 5. Figure 5. (Right.) 

Spectral reflectance curves for a set of gray paints. Table 
IV, Nos. 1 to 5 

related colors Examples of the graded sets of 

olors are shown in Figs. 1 to 5. Each group of 

Munsell 


space by five points in a plane of constant hue. As 


curves is represented approximately in 


shown in Fig. 6, such plots may be surprisingly 
regular 
Another way of plotting the data is to employ 


the familiar C.LE 


coordinates’ x7 and y, with a 
The data for Manu 
facturer D are plotted in Fig. 7 


third axis denoting reflectance 
Similar data for 
Manufacturer E are given in Fig. & The latter 
diagram does not exhibit as orderly arrangements 
as the former. We find that this difference is im 
mediately perceptible aesthetically by inspection oft 


the samples 


4. Comparison with Theory 


It is interesting to see how the conelusions ob 
tained by study of the recommended paints agree 


with theory First consider the question of reflect 


Recent studies of interflections in rooms!? 


ances 


show that satisfactory lighting ean be obtained 
only if the room surfaces have sufficiently high re 


reached by eal 


an integral equation, quite in 


th tance These econel isiolis were 
culations based on 
dependent of the work of the paint manufacturers 


vet surprisingly similar in results 


d by Manufacturer B 
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TABLE Ill 


Munsell 
Specification 


Manufacturers 
Specification 


eee eee eee 


Vieta Green 10076 . 5085/2 


The eonclusious the theoretical mvestiga 


tion were as follows 
] Ceilings should be white with a re flectance of 
at least Ut If acoustion! materials are emploved 


they should preferably be on the walls rather than 


on the ceiling. In this position, they are at least 


as effective acoustically, and their inherently poor 


luminous reflectance is less objectionable than when 
they are used on the ceiling. Tinted ceilings are 


detinitely bad 


this conelusion is also in agreement with the recon 


from the hehting standpoint, and 


mendations of most of the paint manufacturers 


” The average wall reflectance should be at least 
The horizontal lines in Tables I to V show 
"Oy 
| ‘ GREEN 
> 
~ 6 
, 
F| Figure 6. Munsell 
> 2) 2} diagrams for the 
4} } paints of Figs. 1 
to 5. Each plot 
3 represents a plane 
6, 7 
Tar of constant hue in 
6} Munsell color 
‘ space 
2} 
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that this theoretical conclusion is in approximate 
paints. Trial and 
leads to 


suggests 0.65 and 


agreement with recommended 


error in actual rooms sometimes even 


higher reflectances. Brainerd’ 
Harmon'* 0.70 


Floor, 


reflectances of at least 0.30. The lower horizontal 


furnsture. and machinery should have 


line in Tables I to V indicates what paints do not 


satisfy this requirement. Even these paints may be 


suitable for small areas, though they should not be 
used on large surfaces 

Turning now to the subject of color quality, one 
finds that he ean make use of the principles of color 


harmony.* The colors for walls, floor, and other 


large surfaces should be unobtrusive If the eves 


are adapted to a neutral surface, the principle of 
area balance’ requires that large areas shall have 
that 


low chromas. Experience'® shows chroma 


should not exceed four. Measurements of the ree 


mmended paints agree with this requirement in 


most cases 


Color-harmony theory also indicates that pleas 


ing color combinations can he obtained by using 


straight lines nm colorspace. The points represent 


ing desirable colors may le on a vertical line in 


Muns i Spice This line represents olors of con 


stant hue and chroma but variable value. For 


rooms, the only other possibility at constant hue is 
i straight line sloping downward from high value 


and low chroma to low value and high chroma. An 
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Figure 7. (Left.) Relations among sets of colors. Manufacturer D. The base of the diagram represents a portion of 
the LE.C. color 2-space. The heights of the lines represent reflectances. Figure 8. (Right.) Chart similar to Fig. 7 but 
for Manufacturer E. 


upward slope of the line would give high chroma 


for the walls, where it is particularly objectionable ; 
while a zero slope would give a variation of chroma 
at constant value, which has very low aesthetic 
measure.*° 

The conclusion is that a harmony at constant hue 
should employ colors that lie either on a vertical 
line in Munsell space or on a line sloping down 
toth of these possibilities are 


Other har 


ward to the right 
used in practice, as shown by Fig. 6 
monies employ two or more hues, selected to avoid 


ambiguities.” 


5. Conclusions 


A study of paints for industrial interiors shows 
that the manufacturers are advocating much high 
er reflectances than were generally used in the past 


TABLE IV 


Manufacturer's 
Specification 


Munsell 
Specification 
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Coral 
Tar 
Greer 
Gray 
Blue #4 
Coral 
Green #5 
Tan #5 
Blue #5 
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In fact, the measurement of 105 paint samples 
showed general agreement with theoretical concelu- 
sions based on interflection theory."* The results 
may be summarized as follows 
1) Refleetances should be high. For ceilings, use 
white with reflectance of 0.80 or above; for walls, 
reflectance should be at least 0.50; for floors, furni- 
ture, and machines, retlectance should be at least 
0.30 

Il) Chroma should not exceed 4. This require- 
ment is necessary to make the environment unob 
trusive 

III) The most popular hues are green, blue, vel 
low, and gray, with red as another possibility. All 
are used at low chroma and hich value 

IV) Harmonious combinations of colors can be 
obtained at constant hue by using colors that are 
on a straight line in Munsell space (Fig. 6). If 
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A new type of lighting for luminous designs demonstrated 

at French Lick by 8. G. Hibben, Progress Committee 

Chairman. The blue and gold shield of I.E.S., painted on 

one sheet of a plastic “sandwich,” stars etched on the 

other. is edge-lighted with 3foot slimline finorescent 

lamps mounted along each side of the 42 x 52-inch picture 
frame. Westinghouse photo. 
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Lighting for Canneries 


Preface 


Industrial applications of hghting 


have been studied by the Ilaminat 


Engineering Society for over 50 years 


An 


shed 


industrial lighting code was pub 


1915, to 


the latest 


in lowed by severa re 
being the “Ameri 
Practice of 
which was approved in 142 
Assovia 

iled 


conducted to pr wide 


the 


an 


Visions, 
Recommended Industrial 
Lighting,” 


by 


tion 


the American Standards 


Through the vears 


studies have been 


recommendations covering seeing 
tasks in various industries but even in 
nimum 


this latest edition the table of n 


footeandles carned, for the canning in 


dustry, only the single item, “Canning 
footeandles.” 

the Illu 
minating Engineering Society appoint 
ed 
Canning Industry to broaden the scope 
ot The work 


of this committee constitutes one of the 


and Preserving 


Recognizing this deficiency, 
a Subcommittee on Lighting in the 


these recommendations 


Society's Lighting Study Projects in 


Industry. Surveys were conducted in 
numerous canneries packing a variety 
of foods 

Two general conclusions resulted 


from 


ducted by the Committee on Lighting 


the preliminary surveys con 
in the Canning Industry: 
for 


the 


need 


ot 


there was usually a 


lighting 


(1) 
improving the general 
working areas in canneries, and 
(2) canning operations necessitate a 
and 
to 


properly such important seeing tasks 


considerable amount variety of 


supplementary lighting itluminate 


iding, preparing, and 


as the sorting, gr 
canning of fruits, vegetables, and other 
products 

This characteristic of a wide variety 


of tasks 


the canning industry from nv 


critical semng differentiates 


inv others 


which have been previously studied 


The products to be examined vary 


widely in color and in the nature of 


by the LES. Coun January 


* Approved 


19% 
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Prepared by the Subcommittee on Lighting 
in the Canning Industry of the Committee 
on Lighting Study Projects in Industry 
of the Illuminating Engineering Society® 


cover the entire 
i is, for example, 


blue 


dev elopment 


pear hes, 


corn, peas, 
prunes 
prunes 
sound 


pment recon 


overing such a wide var 


tasks 
the 


y necessitated 
normally 


gratefully ac 


search beyond es 


available lighting study 


Committee, therefore, 


the 


from 


which 
National C 


their 


know edges cooper ition 


the 


particularly 


has received an 


ners Association, 
sponsorship of the Cannery Lighting 
n period ot 


to 


Research Fellowship for 


three vears at Stanford University 


provide basic information upon which 


lighting recommendations could be es 
lished. The sections of this report 
deal 
ning of specific products are based on 


the of 
by 


tab 
which with lighting for the ean 
such studies conducted 
David C. White, Research Fellow, 
under the direction of Professor Leland 
The Con 
knowledges the 


individual 


results 


also ac 
of the 


com panies 


mittee 
cooperation 
many canning 
which have made available their plants 
and facilities for these cannery light 
Pacifie & 


and their photog 


ing studies, and of the 


Electric Company 
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Figure 1. Operations 
in Commercial 
Canning. 
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1. Introduction 


1.1—Factors in Good Illumination 

(a) Better of the 
keynotes of management 
Whether it be in the office, in the fac 
the 


hehting 


lizhting is one 


modern 


tory, or home, new and more 


efficient 


in 
equipment is being 
used. Better lighting helps in the se 
merchandise bought, and in 


of the 


lection of 
the 
hands of 

(b) 


a bigger lamp bulb hanging from 


movement products into 


the consumer 

Better lighting means not sim 
ply 
the ceiling, but adequate hghi, of het 


ter quality, directed where it is needed, 


with better diffusion, less glare, and 


with less contrast between the bright 
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the substances to be detected, The 
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Figure 3. (Right) Peaches are 
being unloaded mechanically and 
conveyed to the size graders and 
peach pitters. Receiving opera 
tions if conducted outdoors usu 
ally should be lighted for night 
operations 


task * note whether it 8 one re ju vears 


‘ ompensate for the failing ce of the plant in clean 


Pinte it frequent intervals to res 


. te to see whether if their vision to be diverted 
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ness of the task and the comparative provided over sorting, grading, or can 
darkness of the surrounding area ning belts or tables. Great 


(c) The modern lighting engineer ments in equipment for such 
examine unl «classifies each seeing have been made during the 


nation for (f) No study of the lighting for : 


ing yeners 
har ng or storage areas, or whether a speentic task 1s complete, 
high dewree of visual acuity —the ab without consideration, also, 
ity to tinguish fine deta is needed reneral illumination im the 
to deteet ble ahve r to separate ob rounding the working task 
eet f ely ir shapes or col lighting should be provided through 
Ile lers the eed for speed out the irge working area 
ar praiuetion ife and rapid movement of 
ar ‘ ' a, the nee for comfort nel, to prov de illumination 
able | i faturue, and the tasks which do not require hi 
ab f the hieher levels of um} eandle levels, and to permit 


2. Considerations Common to All 


ay also require 
Cannery Lighting 


t is impertant that there sh 


qu ‘ inet 
for a high grade of | eficrenes not be too great a difference 
of ver ‘ the brightness the objec 
dit 1 low a ‘ examined and that of the surround 
pleasant working ' ns W nw objects, such as walls, machine 
ensure a leval working fore ete. Color and light reflectance 
with a low rate of turnove if the surfaces of ceilings, w: 

(e) When better lighting is consid machinery are important 
ere!, attention genet : rected (h) The proper lichting of 
first to the spect i] luhting w . task requires nsideration of 


Figure 2. (Left) Receiving and 
storing of ingredients. This in- 
stallation of 150-watt lamps in 
standard dome luminaires on 10- 
foot by 10-foot centers provides 
a 10-footcandle level of illumina- 
tion for trucking and storage. 
Ceiling height 13 ft. 6 in. White 
paint, reflection factor 75 to 80%. 


tactors. This bulletin has been pre- 
pared, after careful study, for the pur 
pose of indicating, to lighting engi- 
neers and canners, the nature of the 
seeing tasks encountered in cannery 
ighting and some methods which may 
be used to provide a proper balance of 
the several factors that contribute to 


goml lehting. 


1.2—Scope The tirst four sections 
of this report contain material apph 
eable to almost all canneries. The parts 
following Section 4 present problems 
peculiar to lighting for the canning of 


specific products together with sug 


gested solutions 


Types of Canneries 


2.1—Seeing Principles Involved in 


2.1.1 Contrast— High contrast between 


the detail to be seen and the immediate 
background is helpful for good seeing 
In the ease of defects on products the 
ontrast between the defect and the 
product is ft xed and may be poor The 
ibility to see various degrees of con 
especially when the contrast is 


light, ean be increased in two ways 


One provement is to have the sur 
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faces in the field of view (walls, ma 
chinery, ete.) painted so as to provide 
a reflection factor equal to that of the 
The 


improvement is to increase the bright 


products being inspected other 


ness of the product (and its surround 
ings) by increasing illumination. 


Research’ * has shown that ninety per cent of 
the marimum ability to see contrast occurs 
when the brightness of the product 
that of the surrounds, w 20 
Sunce the normal range of reflection factors im 
canneries on the order of 5 to 60 per cont 
th 90 per cent contrast can be 
obtained with levels of Gumination of from 
400 to 835 feotcandics of hgAting 


ae well as 
footlamberts 
glare free 


2.1.2 isual 


tine detail) 


Acuity (ability to see 
The need for high visual 
acuity when doing sorting, canning, or 
other inspection tasks is readily ap 
parent. Increases in visual acuity can 
be obtained by contro! of the bright 
ness 

Reacarch’.* has shown 
per cent of 
25 footlamberts of 


that approrwnately 80 
marimum risual acuity occurs at 
preduct brightness With 
factors of 5 to 60 per cent this 
500 to 40 footcandica of 


reflection 
would 
glare free lighting 


2.1.3 Many of the 


seeing tasks in canneries are such that 


require from 


Speed o 
Speed of 
rapid seeing is desirable though not 
always essential. Some tasks, however, 
are such that increased efficiency will 
result from maximum speed of vision 
Increased speed of vision results from 
higher object brightness 
Research® haa indicated that 
wimilar to thoee in canneries 
creaaee will be realized up to 20 
of product b 400 to 35 
with 5 te 60 per cent reflection factors 
2.1.4 Color Differences—Belt 
tion and canning generally require that 


tasks 
substantial in 
footlamberta 

footcandles 


for many 


ightness 


inspec 


Figure 4. 
alignment. Figure 5 


the operators make selection between 
units of the product on the basis of 
color. This poses the question of what 
color of light source should be used for 
any specific task to make color selec 
tion easier. This is extremely difficult 


to answer rigorously. However, an at 


tempt will be made to indicate which 


colors of commercially available light 


sources seem most desirable on the 


basis of existing information. In some 
eases the gain in ease of grading be 
tween one presently available light 
source and another will be small, and 
the complete and correct solution will 
much more 
the 


See Section 4. 


be obtained only after 


study has been devoted to color 


difference problem 


2.2—Operations in Commercial 
Canning 
2.2.1 Flow 


the general sequence of major opera 


Chart—-Figure 1 shows 


tions in commercial canning. Because 


of the wide variety of operations re 
quired in the canning of many differ 
ent products, no single flow chart can 
combination of 


present, in detail, a 


operations which would be generally 


ipplicable to the canning of fruits, 
fish, and 
Each 


specific characteristies of origin, com 


vegetables, meat, specialty 


food combinations food has 
position, size, and color, and a single 
be converted into a 
Detailed 


flow charts for the canning of specific 


raw maternal may 


variety of finished forms. 


products are included in the later see 
tions of this report devoted to particu 


lar foods. Lighting recommendations 


full 
knowledge and consideration of the 


should wever be made without 


tasks which will be performed in the 
specific cannery under consideration. 


2.2.2 The raw 


material enters the cannery from the 


Receiving Department 


railroad or truck unloading platforms 
or from boats. Grading, classification, 
storage 

(Fig 


segregation, and temporary 
may be done in this department 


ures 2 and 3.) 


2.2.3 —Preparation 
wide variety of tasks may be per 


Departments A 


tormed, depending upon the nature of 
the material to be canned. Such opera 


tions as washing, sorting, trimming, 
ind blanching are typical of these de 


partments, (Figures 4, 5, 6,7 and 8.) 


2.2.4 


age Department 


Container Handling and Stor 
Metal or glass con 
and 
stored or forwarded to the production 


tainers are received, inspected, 


departments, as required 


2.2.5 This de 


partment ts usually close to or 


Canning Department 
asso 
ciated with certain preparation depart 
ments, from which the food is received 
for placing in the containers. Canning 


operations vary from hand filling to 


complete machine filling, depending 
upon the nature of the product, the 
size of the cannery, and the container 
employed. (Figure 


handling evstem 


9) 


2.2.6 This 


department is usually close to or asso 


Processing Department 


with the canning department 


Intermediate between the canning and 


(Left) Operators of mechanical pitters must place each peach on a knife blade with the suture in exact 
(Right) After lye peeling and washing, peach halves are automatically deposited “cups up” on 


conveyor belts for inspection and sorting 
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2.3—Summary of Illumination 
Recommendations 


(Quantity (a) Table 

ended Values of i na 
rital polane inches ab 
These ‘ 

‘ whiting svste in Use, 
when the ips and refle 

v and clea The tf lu 
level the ta 

the istry 
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easure 


not 


Figure 6. 
belts 


Sorting on conveyor 
(Left) Peaches; (Below) 
Pears. 


favor 


to design the svstem to give im 


at least 50 per cent more hight 
the recommended value. In loea 
where the will colleet rapid 
where a juate iintenance 18 
rovi led, the initial v ilue should 
east 65 per cent above the rec 
‘ 


lumination speet 


e not eal values tor the needs 
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eratior a t ne the ntainer with - : 
brine of yrup, “exhausting” to re a 4 
erature, and capping and seaming of ky 
3 ‘ 
atainers may be given their cook 
etort inder «ten pre ire, depend ae 
ive IL) The contamers are usually *- 
use De par 
im large 2.3.1 the 
thar 4 
ral practice on i 
ediatels ther Ps 
ta the ent 
omme 
now a ire me of 
ommen practice, In certain plants, foot The levels of 
reet f the ke wre of fied ar 
tered te Cow on © The re en f the 
ent t ‘ ter tary rhting are based on lg noe re stuclie ~ 
‘ k fon ecifie kis t inning ve 
ng Tha ipplementary ghting values eanne 
re done rivet rieat nd penche sired 
(b) A unit ‘ rnide for other hght ore ght 
vate le } t Those { toes are sug riee 
where ‘ ‘ ef ediu rk products, and eanne 
wtween the (b) To insure t ‘ (d) 


tooteandles) upon it which is utilized lighting footeandle levels must be in 
in seeing, footeandle levels which are creased 

appropriate for high reflectance sur 
taces may not be suitable for dark sur 8.3.3—Quality 

faces. The brightness in footlamberts 2.3.2.1— Genera The quality of light 
of any non-specular surface equals the ing,’ whether natur: artificial, is 
incident illumination fe indies) highly important in providing good 
times the reflectance in s of per wing conditions Defic weney in light 
cent of light applied), «¢., under the ing quality is usually due to glare or 
same illumination, the brightness of exeessive brightness differences. The 
white paper (reflectance SO per cent) quality a lighting installation «de 
will be four times that of east iron (re pends primariy upon the luminaire 
flectance 20 per eent) Where the su} used and the refleetanees of all sur 
plement ry lighting levels cause seeing faces in the area 


task brightnesses more than 10 times 


2.3.2.2 Surfaces 
Pleasant, colort rroundings make 


the average surround brightness (floor, 


machines, walls, ete.) general area ~ 
workers cheertul and contented, 


and the ret tances of the surfaces t 


a great deg ‘ the distmbu 


tion of 1 wht uw i Colors 


for general 

and are best: ain all-over 

fashion. Pleasant col should always 

be selected, and where definite hues, 

such as green of blue are desired, very 
“| tones shonld he used 


strong colors such as 


Figure 7. (Top) Cling peaches are mechanically 
graded for size by use of shaker screens. Figure 
8. (Center) Peaches are mechanically inverted 
to the “cups down” position by machine at right 
for this fina) inspection before canning. Figure 
%. (Bottom) Peaches are fed into cans traveling 
parallel to the final inspection belt 


red, vellow, or green should be avoided. 
Table II gives the recommendations 
for speeifie surfaces, Maintaining the 
recommended reflectances assures the 
low brightness ratios essential for com 


fortable seeing 


2.4—A rtificial Lighting 
2.4.1—-Introduction (a) Artificial 
lughting is used te provide in the ap 
propriate areas levels of illumination 
which will be commensurate with the 
degree of seeing required in the proe 
esses located there. Because it is easily 
controlled, artificial lighting is used to 
compensate for non-uniformity and 
iumlity of daylighting. When day 
becomes unavailable, artificial 
lighting supphes the quantity and 
quality of light needfal for perform 

ince of the tasks at hand 
(b) With natural lighting, the space 
ilong the windows is usually the best 
lighted area (see Fig. 12), while with 


irtificial 


lighting this space is too often 
the most poorly lighted. It is essential 
that the artificial lighting be designed 
to continue the general level of Ulumi 
nation close to the windows and walls, 
thus insuring good lehting over the 
entire working area. This means that 
the distance from the walls to the first 
row lighting units must be about 
one-fourth of the average spacing be 
tween units 

(c) The level of illumination ob 
tained during the day using natural 
lighting will usually be considerably 
higher than that obtained at night. It 
is desirable to supplement failing day 
light in the late afternoon with artifi 
cial light to aid the transition to night 


lighting. (See Fig. 13.) 
2.4.2. lighting Methods 
2.4.2.1 General Lighting (a) Mod 


ern industrial lighting practice requires 
the establishment of a base or mini 
mum quantity of light throughout each 


room. This general lighting may very 


% 
. 
if 
— 
_ 


TABLE I.Lighting Levels at the Work — Current Recommended Practice depending upon the purpose for whieh 


ase Foot dies Maintained in Servi the space is to be used It serves to 


Genera) illuminate ordinary tasks and 


Area For Supplementary Lighting Refer provides sufficient light for safety and « 
AREA Lighting to Sections Indicated Below 
Pootcandles Apricots Peaches fomatoes Olives }vtertion. General lighting usually 
consists of luminaires mounted ten feet 
’ ¢ snd diepat ne i or more above the floor. The installa 
Nea end Grading . 2 
(irading Kaw Material Samples 30°° tion should he des to provide un! 
i'r ary Sorting 2 
ve « Kaw Materia 2 32 « the equipment layout may be 
i 2o0°° 52 12 
te aad Castes 2 changed to suit the product. (See Fig 
Sorting 20°° 4 its Sila 731 14.) 
$242 5342 
(b) Some directional and shadow 
Canning effects are desirable in general Ulumi 
tor ‘ ar 20° 4 ict 
‘4 ‘ e > nation for accentuating the depth and 
Ces form of solid objeets, but harsh shad 
Hand Pa king 234 ows should be avoided Shadows are 
softer and less pronounced when dif 
Supplementary Lighting Needed 
for Most Products fusing units and units having a wide 
Hu , distribution of light are used Adja 
Cor 
' Ree Section 4 eent light and dark areas are unde 
sirable. Consequently, local lighting 
and ning 2 
habe 1 restricted to a small work area is un 
and satisfactory unless there is sufficient 
Ketorts ! general illumination in the room. Since 
oe 
kK - Ses «ome of the seeing tasks in the canning 
Storage and Warchows ndustry are on vertical or nearly ver 
tieal surfaces, the amount and distribu 
abeling and Cartoning tion of light on these surfaces are im 
portant 
Mechine Shes oe see American Standard Practice of 2.4.2.2--Supplementary Lightin (a) 
at Areas Supplementary lighting refers to spe- 
ading it ading Platfor 
nterior Wel fused 
Yard **These seeing tasks generally involwe the dis 
‘ ‘ riminat { fine detail f long periods of 
oad under mditions of poor contrast 
pres ide he required mination, com 
Reading and W ne bination of z « ndicated plus 
ant k d a necessary 
Th design and alla ombination 
noe 2 eveter must not of provide « sufficient 
Arena amount of light. but also the proper direction 
lal torive of Sample Cutting lieht. diffu ' and eve protection Aa far 
Ordina Taek as possible it should eliminate direct and re 
v ir Tacks feted glare a= we tronable shadows 
Pee ation of Canned Samples aS . 100 footcandies The supplementary ghting slues given for 
eA apricet and peache may ” seed as guide 
First Aid R 200 footcandies fer other light colored ucts. Those for to 
sirwa } ator q et ker matoes are suggestiv for medium-dark prod 
Rest end Wa " for olives represent values for 
‘ fore t dark rod 


Figure 10. (Left) The cans are filled with sirup, lids are applied, and the cans are then sealed in automatic closing 

machines. Figure 11. (Right) The canned peaches are sterilized in these rotary cookers. The 300-watt inside frosted 

lamps in standard dome reflectors provide a 20-footcandle level of general illumination. Supplementary illumination 
is provided on the instrument panels. 


| 


Figure 12. 


Natura! lighting falls off rapidly as the distance from the windows is 


increased. 


cial illumination added to the general 
lighting where the seeing problems are 
eritieal or where directional or colored 
light is desirable.” This is usually pro 
vided by luminaires located in the im 
mediate area of the seeing task 

(b) Even though general lighting 
and supplementary lighting are often 
treated separately, it is essential to 


remember that the two are mutually 
interdependent and should be planned 


For 


seeing, a 


concurrently for any given area 
effective 


basic rule® is that the general 


comfortable and 


tion must never be less than one-tenth 
the level of the supplementary ilami 


nation. In many cases it will be found 


“ great and a 


that even this ratio is 
ratio of 5 to 1 or less is necessary. (See 
Fig. 15.) 

2.4.2.3 


Many of the dlumination problems of 


Locahiced General Laghting 


eanneries are best solved by lamps 


the ratio should 


netead of ill 


Figure 13. (Left) 
plant 


sary. Figure 14. (Right) 


mounted above the visual task, supply 
ing high levels of illumination at the 
particular work points and at the same 
time providing sufficient general light 
Many of the 


lighting layouts presented in this re 


ing for adjacent areas 
port are examples of localized general 
lighting 


2.4.3 (a) Artificial 


lighting is aceon plished through the 


Lighting Systems 


use of several systems of lighting clas 
sccording to the distribution of 
Direct 


in which all but 


sifted 


light from the hghting unit 


lighting is that systen 


1 per eent of the ight is directed 


downward toward the working plane 


In semi-cderect lighting systems 60 to 90 


per cent of the hgwht os directed down 


ward and there is some upward com 


ponent which iluminates the ceiling 


and upper side walls These systems, 


as illustrated in Figure l6a are largely 


used in industrial lighting since they 


ire easily maintained, and because the 


most light per watt of energy used 


arrives at the work 


(b) General diffusing or direct 


} 
direct denotes a system where approxi 


mately equal amounts of light are di 


rected upward and downward, Sems 


indirect lighting is that in which over 


60 per cent of the light is directed up 


ward, and indirect lighting provides 


ver per cent upward, These 


types, as illustrated in Figure 16b, are 


used where there are light finishes on 


he ce 


{ 
light is 


ng and upper side walls. The 


diffusely 


ung of shadows and 


reflected downward, 
resulting 
softening of highlights in glossy sur 
faces in proportion to the upward com 
ponent (and therefore dependent upon 
Likewise, the losses 


the system used) 


and maintenance increase in propor 
tion to the better quality produced In 
practice these systems are ordinarily 


confined to offices and similar areas 


244 
2.4.4.1 


brightness is 


Rrightness of Luminaeres 


General Lighting Low sur 


face desirable in lumi 
naires 


minimum angle of cut-off of 11% de 


used for genera] lighting. A 


grees is desirable and greater cut-off 
will materially improve the quality of 
This 
and fluores 
cut-off 


requirements, including standard dome 


the lighting installation allows 
both 


luminaires 


use of incandescent 


cent meeting these 


reflector, the silvered lamp diffuser, 


and the industrial fluorescent lumi 


naire. It does not allow the use of the 


shallow dome refleetor or anv of the 
ibove luminaires lamped above their 
rating 


wattage 


244.2 


Localiced General Lighting 


Lighting and 
(a) If the 


luminaires is 


Supy leomentary 


maximum brightness of 


kept 


aAngies 


within 1000 footlamberta for 


degrees from the 


within 30 


horizontal line of sight, good 


should 


seeing 


conditions result llowever, 


Saw-tooth roof construction, and high reflection factor finishes provide and utilize daylight in this 
Two-lamp fluorescent fixtures provide 20 footcandles of general lighting to supplement the daylight when neces 
A cannery using incandescent and fluorescent lighting to provide 30 footcandles. 


Cover 


glasses on all fluorescent fixtures protect them from moisture and facilitate cleaning. 


for 
J 
% same orde the ratio w apply te the illu . 
i 


TABLE Recommendations for Environmental Surfaces* periodic cleaning. At regular intervals, 
walls and ceilings should be repainted 


Average 
Reflectance in light colors. With indirect lighting 
Maintained 


systems, it is particularly important 


that the ceiling be kept clean 


2.5—Daylighting —The levels ot illu | 


‘ ght erey Alkyd resin To provide high utilization 
base and lee ontrast mination required in canneries make 
buff ream weet * task and with bright the utilization of daviighting desirable 
sluminam, et window areas and artificia 
To obtain high quality natural lighting, 
lest they become brighter i+ jc essential that direct sunlight be 
then the work tark 
excluded to prevent excessive bright 
White Comer ‘ nesses and reflected glare. The careful 
Machines ght erey Aluminur { subjected scessive acid control of daylighting demands that 
ght « pa alkyd alkali deterg r r attention be pa to window ortenta 
et ase base pair sed 
Underside of ‘ or Alkyd tion, locations, size, ete. (See “Reeom 
fe 
mended Davy 


bright ness lu il lighting unit t meter. When the illumination 26—Adequate Electric Wiring 
nueualiv tar this andl fur has decrease] to 70 per cent of eonsidering it must be real e 
thermore the cut-off angles for undue nitial value. the ighting equipment ized that its successful operation is 
‘ trial reflector ire in many ease of the a} ild be washed depen lent on the wining which carries 
order of I1' degrees Fluorescent (b) Frequently, a group replace the necessary electrica energy In 
lamp n genera ive wer boaghtness ment plan of relamping ean be estab many cor mities, the installation of * 
and provide better diffusion than other hed to comende with the cleaning pe eleetr wiring is governed by local 
lught ouree The lu naires should rit with a resultant saving in mainte ordinances Ir ike manner, some 
hye “4 located that their reflenged nance cost For exar ple, ft lan ps are states have electrical codes, While 
agre de not fall om the immediate replaced after they have burned 75 these are not uniform evervwhere, they 
iyrrounmd of the visual fleld per cent of ther rated life, most of have mach in common since practy ally 
h (b) Where tables are located in the lamps wall still be in operation and all of them are based on the National 
groups having several parallel rows, replacing all lamps will cost less in Electrical Code," a standard of the 
there exist considerable danger ta labor than re pola ing the lar ps one by American Standards Association, com 
rect glare fr iminaire ited over one as they burn out piled by municipal, federal govern- 
tables one or two rows away as well as (c) Means should be provided for ment, utility, manufacturer, insurance, 
refleeted glare due to images of the easy access to all lighting units Quick eontractor, and similar groups, includ 
halt sourees in glossy surfaces To release mechanisms (see Fig. 18) per ing the professional societies The 
minmmize this danger a maximam lum mit the quick removal and replacement essential funetion of the Code is to 
naire bryzhtness of 2000 footlamberts of the reflector and lamp as a unit for provide safety, from the viewpoint of 


ivers or 


Figure 15. The inspection of unpeeled peach halves is done under 100 footcandles 
n proper adjustment at mn gue of supplementary lighting, provided by 3-lamp fluorescent fixtures. 300-watt inside 
pair. The recommended method of ds frosted lamps in standard dome reflectors provide 25 footcandles of general light- 
termining a suitable sechedul s to ing which helps reduce the brightness contrast between the bright peaches and the 
] surrounding area. 


check per 
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ag 
Suarface Color Type Paint Comments = 
White To refect maximum anon 
ght down toward work 
7 
H 
= 
he ise, ami unit 
having «a angle of Ipproxi 
elin te cireet view of the lamps at f ¢ 
he superior, while for lower mounting ‘a? f 
heights the diffusing cover units may T - 
Ps 
Imanaire not within the fleld of = 
(a) } 17 shows the importance of 
skvilwhts, side windeov re 
ky its, and 
= 
; 


fire damage and personal hazard. It 


should not be used as a eritenon for 


efficient wiring. A wiring system might 
workmanlike 
all the 


requirements of the national, state, and 


be installed in a safe and 


nanner, thus conforn with 


ng 
local codes and yet be inadequate from 
a lighting standpoint. The reason for 


this is that the codes are based upon 


fire prevention and public safety needs, 
do 


adequate voltage conditions or 


and not necessarily provide either 


previ 
for reasonable future 


sion 


expansion, 


both of which are a prerequisite for 


adequate wiring 


3. Lighting for Color Grading 


3.1—I nvestigations of Color Differ- 
ence Detection 


ing eonditions have disclosed tha 


Investigations of see 
t one 
of the major 


the 


problenis n canneries 1 


imi ¢ 
ot 


lighting of se 
the 


grades where maturity ts an important 


rting inning 


belts for separation quality 


factor. Maturity of most products is 
judged primarily by color. Thus, se 
between maturities 


de 


small 


leetion presents 


problems teeting characteristic 


and differences between 


colors 
these colors 


3.1.1 


Produc fx 


tral Reflectance Curves of 


(a) 


requires a 


Proper lighting for 


(1) 


and 


grading knowledge of 


the correlation between maturity 


or of produet: (2) the importance 
of the ilaminant in the grading pro« 
(3) the of 


hackground conditions 


importance the 
to the of 


grading. To determine the relationship 


and 


eas; 


ease 


between color of product and maturity, 
spectral reflectance curves of 


ot 


typical 


samples fruits* and vegetables® 


were obtained 
(b) The spectral reflectance curves 


all these 


prod ave shown in 
ce hetween ma 

d refleetan ov of the 
For tl 


itunty w 


er parts 


spectrum ose 
is characterized by 
i green to a 
vel ow, an orange 
consistent 
changes in the refles 
it wavelengths above 
This was especially 
apricots, and ton 
where maturity iracterized by 


was en 
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'NOUSTRIAL LUMINAIRES 


Figure 16 (a). 


GENERAL OIF FUSING 


OIREC T- INDIRECT 
Figure 16 (b). 
have oceurred in spectral reflectance 


For 


found 


below 500 millimierons, all prod 
that in 


the spectrum differ 


ucts investigated it was 
restricted parts of 
the refle 
than visual observations of 


lead 


the eve is 


ences in tance curves are 


the 


greater 


products would to believe 


one 


This is true because relative 


ly insensitive to light below 470 milli 


erons and 620) muillomicrons 


largest differences 


hetween the mice curves occurred 


extensive in 


3.1.3-——¢ red Light——-A1 


vestigation of colored lights to find the 


quahty of lun 


nation thoes 


color rences 


University! 


incandescent, 


bands 


restricted 


rv unequal distributions of sper 


energy, are characteristic 


has been found usu 


CLOSED TYPE 
INDUSTRIAL LUMINAIRES 


Direct and semi-direct lighting units. 


SEMI-INDIRECT 


INDIRECT 


General diffusing, semi-indirect, and indirect lighting units. 


ally to decrease rather than to increase 
a person's ability to detect color differ 
This study has indicated that a 
of 


other 


ences 


continuous distribution energy in 


the light source, in words a 


For most 
the 


“white” light, is essential 


sorting and canning operations, 
fluorescent 
The 


ly eritical 


white lamp is adequate 
inant best suited for extreme 
color-difference problems is 
ar to natural daylight from 
sky, 
proximately equal distribution through 
For 
cases, the “daylight” fluorescent lamp 
lly 


ipproximation ts 


the north that is, one having ap 


out the visible spectrum such 


is usu satisfactory, but where a 


closer needed incan 


descent lamps with daylight filters are 


generally used, The same effect can be 
approae hed by a combination of inean 


Fur 


ther developments of fluorescent lamps 


descent and fluorescent 


lamps 


may result in sources with improved 
color characteristics for this purpose 
3.1.3 


folored trrounds Tests 


(a) 


eolored backgrounds and sur 


Lighting for Canneries 


. 
CUD ES : 
OD 
a 
OPEN TYPE 
“a 
} 
of 
terestir 
turit Withir ts, the 
be 
suitable for increas:n 
was made at Stanfor 
ms gas, vapor and fluorescent lamps of all ; 
: eolors and, in eonjunetion with them, 
orange vellow predictable changes 
} his herris fle ‘ 
grapes range ‘ ne pee freestone 
peaches, pears, peas, prunes, spinach, tomate of colored ight, 


the special cases which will undoubted higher, and uminated to a level of 


na surface « held of view are y arise, substitute sources can be used. about 100 footeandles either by lumi 

t first portance in seeing color dif (b) Application of the findings on naires fitted with daylight fluorescent | 
ferences Small color differences be the importance of colored backgrounds lamps or by incandescent lamps fitted j 
tweet re hjeets can hest s difficult in the canneries. At present with suitable daylight filters. All ex 
be dete f the objects are viewed st canning belts are made of rubber traneous light should be exeluded from 


rainst a backgroum! that has a re r canvas, colored black or white. The the hood; natural dayhght ilumination 


flectance ar r equal to the average painting f such helts n chre athe should not be used because of the very 
. © objes hues not feasible because large change in spectra quality of nat 
langer of food contaminat ural daylight during the day and from 


one day » another 


LAMPS REPLACED NEW 
Of PROPER vo. Tace 


4. Lighting for Container 


eo 
ano purment or dve in the rubber or canvas Inspection 
TORS CLEANED 
helt. Hlowever, rather than this, it is 


| 
4.1—Introduction§ The inspection of 


empty glass jars or tin cans presents 


REPRINTING consideration be given 


development of transparent belts 


vser 


1s difficult seeing task when this inspec 


or eonvevor Such transparent con 


tion is . the ntainers 
vevors wateld over red hack ude he contai 
ngle file on a convevor belt 


ALLUMINATION 
AS FOUND 


grounds would give the des red viewing 


Sinee it takes an ippreciable amount 


condition for eolor-difference detection 
: ind enable the establishment of opti f time for the eyes to focus on a con 
— I hackgrounds for the grading of tainer and to move trom one container 


to nother, the time necessary for 
Figure 17. Striking improvements are product. When changing fron ‘ ‘ ne 


proper i san important tac 

obtained by repainting and cleaning one product to another, new viewing nportan 
well ae the rhting 
lamps and reflectors conditions could be obtained bw substi tor as well a . x 


tuting other hackgrounds 


(b) This principle is consistent with  (€) Highly colored surrounds of 


ibservatior und also with theoretical ther than the dominant color of the 
a ‘ ' if the vy a echanian produet are not desirable For ex 
Thieme te that the eve does not se imple, red surrounds were found to be 


le for grading peaches 


t surrounds be 


Colored surrounds of other than the 


dominant hue of product should he of 


final cheek 


n the quality of grading being done 
{ ! Phe te iit . 
, n the cannery is usually made in the 
wement with tl 
itting rooms. It is important that 
Figure 18. Quick release mechanisms 
hes roo conditio that ‘ 
3.2— Applications conditioned permit the quick removal and replace 
irate visual inspection fer color is 


ment of the reflector and lamp as a 
unit 


3.2.10 Genes (a) Investigations of 


‘ verv neutral grav with a refle 
" ve ting sorting tion factor of 65 per cent or better 4.2—Illumination for the Inspection 


trace of black only to white paint Ar 4.2. 


desirable 


nspection 


is where 


eandies of general liumination. Criti he ral level of illumination is low 


wteandles 


surtaces 


¥ natior This ean he best obtaimed by “ ike reflected glare a serious 


The follow 


®. ) are te ng lighting schemes were studied: (1) 
Saturation is the percentage of 
Be Ve | tions of ple lor fairly high lewel of general lamina 
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he posable to obtain belts in which the 
. 
desired color is ineluded by the manu 
5 
absolute nstead de 
teets differences fror some mean con It is hetter, therefore, that lhwht gray 
litien used wherever possible 
therefore, to assume that 
3.2.2 Cutting Room be 
houl be painted white and the walls ih 
ail 
try P 
ewushe ither than niaimers are inspected to deteet de 
' glo lireet sunlight should he ex fects such as el +, spikes, cracks, and 
cluded and the roo: liffusely ilar ur bubbles. This constitutes a critical 
nated with daylight fluorescent lamps seeing task. The container i=_—_ - 
« to a lewe ot approxtr ite'v SO foot belts are usually located in 
eal in pection for ec lor should be made otten of the order of 10 {ci ZZ a 
F i under one controlled source of tlam (lass containers have shiny 
ef 
ae 
4 


Panty 


[ 


\ wCLINED 


‘ 


Figure 19. Glass jar inspection booth. Horizontal and vertical translucent glass panels illuminated by fluorescent 
lamps behind. For details, see Section 4.2.3(b). 


tion with no supplementary lighting; 
(2) concentrating light sources mount 
ed close to the containers plus a fairly 
high level of general Ulumination: and 
(3) 


ing plus small luminous panels 


i reasonable level of general light 


(using 
either white or colored light) mounted 
behind the ¢ All 


giare on the work and resulted in rapid 


iiss jars produced 


fatiguing 


4.2.3 De 


Lighting Sustem 


of the Inspector 
elopment of Erperimental 


(a) 


showed that 


A careful ana 


ysis ot the probler 1 very 
Hlumination 
the 
Furthermore, for 


that 


high level of 


the 


Was itt per ‘ 


tive if defeets in were to 


be 


visual 


wars 
sewn 


readily 


comfort it was desirable 


the range of brightnesses in the visual 
field should be of the order of three-to 
one with the seeing task, the glass jars, 


the brightest objects 


being 
to the devel: per the gl 
spection booth shown in Fig 


(b) 


two luminou panels 


The inspection table consists of 


placed at rogh 


angles to each other with the jars mov 


ing over the horizontal panel and pass 


ing in front of the vertical panel 


These panels may be made of white 


lan 


lluminated by fluorescent 
that 
a brightness of 
Nhove 


inclined 


behind them so the panels will 


from 300 te 400 


the 


have 


tootlamberts containers is 


placed an irror which 
the 


the 


Inspects f the 


The 
“i so that he ean look direct 
the 


jars as they pass by nsper 


tor se 
sides of 


ly through the glass jar 


and by glancing up at the mirror can 
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into the 


ook 


tion assembly is surrounded by an en 


down jars 


This inspec 


walls and ceiling 
150 


Thus the luminous panels and the walls 


closure with white 


illuminated to about footcandles 


ind eeiling of the inspection booth fill 
The 


side of the booth behind the inspector 


the inspector's entire visual field 


the hooth is 


the 


may be open if deep 


enough to eut off nspector’s view 


of the rest of the Such an 


plant 
inspection booth conditions the eve of 


the operator for high visual acuity 


the brightness of the surrounds 


the 


seeing environment 


one-third brightness of 


In sneh 


is at lenst 


the task 


defects in glass ean be readily 


jars 


seen with a minimum amount of effort 


Even under these ideal seeing condi 


tions, it us still impossible to sew de 


fects located on the sides of the jars 


in contact with adjacent jars. There 
fore, for complete inspection, a dupli 
cate inspection station is necessary, the 
containers being rotated 90 degrees in 
passing from the first inspection booth 
unless a means i pre 


to the second, 


rotating the eontaimer within 


This will 


lor 


hooth 


vided 
make possible 
the 


ingle 


+ satistactory inspection ot whole 


surface of the container, provided that 


the jars do not the inspector too 


rapidly The rate of sneed should be 


determined experiment ally 


> 


NCLINED 
MIRROR 


VERTICAL 


MIRROR 


Figure 20. Tin can 
inspection booth inte 
rior should be illumi 
nated so as to have a 
brightness of approx 
imately 400 footlam 
berts For details, 
see Section 4.3.2(a) 
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CUTTING TABLES SMARERS C—. ence of a bent lip betore the can goes 
rT rt SYRUPERS that a lid has been put on such a ean, 
' J <% ANO LIOOERS 
AREA Ala AQ the presence of a false seam or ‘lip 
5 | 

] #5 it - per.” Another defect that will be vis 

= —J the re ilt ol a al arop ot solder 


the 


amea Ad 


[ ‘SORTING AND CANNING | 
j } the eige of ‘ it a ttle so that 

FRUIT (P\E GRACE) the edge of the sea ippears to droop 

SUT TING 
TAGES slightly ereating the detect known as 
i “droop.” The droop is probably the 
SYRUPERS nost diffieult defect of all to see, but 

AND LIODERS 

even it visible when viewed under 


well-diffused high-leve lumination 


(c) The inspection f empty tin 


mirrors, 


7 Figure 21. Flow diagram apricot canning. 


eans requires the use of two 


Figure 22. Flow diagram — peach canning 


one behind the ean and pliced almost - 


DUMPER vertical so as to reflect an image of the 


! hack side of the ean, and the other 
RUPER ‘ ‘ 
{ —— ; ano UODERS above the can at an angle of about 45 
CANNING degrees to the vertical toe permit the 
anea Pla | ares P3a r = dperator to see the inside of the can 
gi ist (d) Filled cans are inspected to 
| a} Ar =” make certain that the lid is properly 
| LY | wet t/t ANO RETORTS applied. For such inspection a single, 
{ 4 4 sy +? 
— la vertieal mirror behind the can will 
| suffice. However, since it is impossible 
| area SORTING to inspect the cans where they touch 
= 
+, SORTING BELT sucer | the adjacent eans in the line, a means 
SORTING P3D must be provided, for rotating the con 
BELT - 
| | soatne tainers 9) degrees during the inspec 
TO TRIMMING ANO tion process, This requires either me 
= chanical rotation within the booth or 
ABLES | 
SORTING BELT 
| two booths 
PULPER 


4.4—Can Unscramblers The type ot 


inspeetion booth deseribed for tin ean 


4.3—I llumination for Tin Can In- refleet images of light sources inspection, if placed round a ean un 


sSpection visible through an opening and thos scrambler or around the line of cans 
4.3.1 1 7 I create excessive glare. (See Figure 20.) issuing from the unserambler will flood 

‘ no n 
The intemnor walls and ceiling of the the can with well-<diffused glare-tree 


tor container inspec tion 


5. Lighting of the Critical Seeing 


n enamels The inspect , herts. This may be accomplished Tasks for Peach and Apricot 
by shielded lighting units within the 
ilternative the Valis 
ate ering iid be translucent with the 5S.1—Jntroduction — (a) Providing 
whict th s mounted outside, It ts iflicier imination for eritieal see 


1 careful ba 


The average 


ean best be 


ghting svs 


(bd) Such an inspection booth be te giving a moderate level of illum 


‘ effect a large area, vy bright nati throughout the whole plant 


cleanliness and 


evervwhere in 


sorting 


other erica 


done by a system 


ghting or localized 
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til 
AID cean’s side sean The appheation ot 
¥ 
i 
3 
ea 
eonvevor or at a can unserambler, tor : 
immed uminated so as to have a 
such detect is eracks, seams, soldet 
hooth be left open and that the floor ance of many factors. 
Anothe that the 
> 
little brightness contra het ween the 
exs source which wed unifor enmbles general 
hifferer the 
m the irtaces of perfeet ent Wit! tet o bes thine 
4.3.2.) pment } wl mination the erator ean se the canne The lighting of 
boot! recommended simee the ear that 1 exist in the seam, the pres. of supplementary | iy r 
Lad 


designed specifically 


typical 


general lighting 


for each individual task. 


pur 


pose of this se to present 


ehting nstallations fer the ertieal 


seeing tasks in the handling of apricots 


ind pene hes 
(b) The 


ethois in 


wide diversit 


and peaches 


he problem 
ult The 
make flow d 
that 


5.2—Analysis of Seeing Tasks 
5.2.1 


(areas 


Pitting ireas 
(a) Apricots 


schine 


and 
Pla) 

are cut and pitted by hand or by n 

Each 


rately, 


Cuttina 


Apricot handled sepa 


and preliminary serting and 


grading is done at the eutting tables 
Ala). The 
ognize and diseard obviously 
fruit. Workers may 


lay it 


(area operators must ree 


detective 
also 


or too green 


remove the very ripe fruit and 


aside to be packed in another area 
(Alb) 

(b) 
unloading or storage area to the opera 


{ Pl The 


operators place each peach on spits or 


Peaches are brought from the 


tors in the pitting area 


Figure 23. (Below) 


peach pitting ma 

operation usu 
pene hes per 
} 


wt ly mechan al 


he ng 


proper 


w uy the peach, 
grasp the peact 


onented for 


Sortina (areas A 


and 


or peaches are inspected 


ireas cul ipricats 


and any un 


and obviously 


The 


pitted fruit, uneat fruit, 


defective fruit is removed rate of 


inspect on otten 
belts 


The 


usually wet, and 


rapid as the sort 


ing mav heavily loaded and 


d of vision is therefore 
products and belts 


reflected 


desirable 
glare be 
~ 


eomes " proble " 


brightness and careful location of the 


lighting units with respect to the belts 


ire Important 


General area lighting averaging 25 foot- 


candles is provided for these banks of pitting machines by 300 
watt inside frosted lamps in standard dome reflectors on 12-foot 


by 12-foot centers. Figure 24. (Right) 
for peach pitters. 
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Typical lighting layout 


are 


luminaire 


and ¢ Tadles 
», A Poa, Pib)—The 


canning 


inning 


§.2.3--s 
Ala, A 
and 


arrangement of sorting 


tables varies widely among canneries 
\ Types arrange! o have a 
off 


by 


ie’ and 
anni canning 

used the 

pack 


ise of 


If canning tables 
w operators will usually 
on nh the 

ind “Faney 


ked. The 


“Choice” 


ev" grade, 
the “Faney 
grades may be 

pack the 


the « if apricots 


Ripe” 


pea 


rain in 
ice Ripe” and “Choice Regu 


may eked The re 


fruit which is suitable may be 
hand packed or go to automatic fillers 

“Standard” grade. If 
used, each operator 


sinks 


may hand pack several grades 


are 


5.3—Lighting Layouts 


General For simpleity the lu 


5.3.1 


minaires specified on the lighting lay 


outs are all of one typ Other undus 


trial luminaires using lamps having 


equivalent light output per lnear foot 
should he From 


maintenance considerations, instantane 


equally satistactory 


ous starting may be desired It is pos 
sible to obtain comparable levels of 
incandes 


Hlumination with the use of 


cent lamps in glassteel diffusers, sil 


+o 


Lighting for Canneries 


chines. The speed 

with the serving required HE of a 

rough or non-critical nature. There 

of handling fore illumination for this area g 

the canning of apricots can be obtained fre localized gen a 

EEE wakes a general approach — eral lighting system. The arrangement — ta zm 

of lighting rather diffi 1 naires with respect to the pit fir 

of used has heer to ting machines } portant | ob ye the 

yma (Figs. 21 and 22 tionable shadows are to be avoided apricot - 

. of an average cannery This is especially true of those ma Regula Pe oe: 
. to label the eritieal areas as Ala, Alb, chines having a hopper located on one next ope | : 

Pla, ete., and then make lighting lay sule fror which the operator select rade, 

mits for typical food handling the peaches Light in the hopper aids the = 

ery located in these areas the operator in lar” gr Ly 

as if 18 neressaryv to 

with the suture properly 

. pl wing on the knives 

q 

i 

a 
|} 
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Notes for Figures 25 to 31 


2-lamp 40-w fluorescent luminaire with louvers hav- 
ing 35° cutoff (min.). Mount end to end. 


50% RF (min) on all surfaces. Use aluminum 
paint or glyptal base paint in light colors. (Le. off 
white, cream, very light gray or green, etc.). 


"APPROX HG 


Slamp 40-w fluorescent luminaire with louvers hav- 
ing 35° cutoff (min.). Mount end to end 


Lighting units located in this zone will give satis- 
factory illumination; the location shown is pre 
| ferred. 


EYE LE VE 


5 AvG OPPRATORN — 


BAFFLE 
65% RF (min) on under surfaces. Use aluminum 
paint or white glyptal base paint. 

To obtain a 40% RF (min.) canning sinks should be 
white porcelain, stainless steel, Monel metal or 
equivalent. Dark sinks should be resurfaced or 
replaced 


Baffle located on center line to eliminate reflected 
glare. 


Baffle height will vary with belt width, position, 
and height of lighting unit above working surface. 


@ Figure 25. Sorting table (apricots and peaches) 


HH Figure 26 Sorting table (apricots and peaches) @ Figure 27. Canning table (apricots and peaches) 


AVG OF OPERATO 
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Figure 


28. Canning table \apricots and peaches) 


Canning sink (apricots and peaches) 


Figure so 


S-S"AVG 


APPROX FYE 


WALKWAY 
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&G HGT OF OPERATORS 


apron EVE LEVEL 


@> Figure 29. Canning table (apricots and peaches) 


@ Figure 31. Canning sink (apricots and peaches) 
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AL BERTO AN “1 
2 DELIVERY SYSTEM | | 
| | a 
4-— APPROX EYE LEVEL | 
Lf & 
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/ — ?OFT-C 
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+ 
| | 
4 4 Ae APPROX FYE LEVEL 
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ef ght “4 ! the true 
sense of the ter snot newled in the 
ipmeot cutting area A evel of 
genera w niequately 


irtifieral light ‘ If the 
perates at night, at enst wh of 
indies of should be 
ipplhed If only daylight operation 
lwht and artif ' rhting will be sat 
mtactor ft the ineertainty 
the davlight, at least 20 footeandle 


{ the artil i! and natura rhiting 
combination is to be itistactory 

(b) The eeing task im the ach 
pitting area require i genera whiting 
level of 20 footeamdlles ypu tl 
wed genera mhting «vate shown 
Fig Sand 24 laveut will 
vary trom eannery canner but if 
attention + to illuminating the 


hopper and the knives properly, sat 
factory lighting will result 

(c) The choice of luminaire will de 
pend greatly upon the location of the 
ting or potting area with respect 
to the canning tables. If thee cutting 
area or pitting area is located away 


fror the eanr tw arwa, any good ndu 


il rhting nits i he used The 
iv nen or closed ir rial retl 
ors for inea ent 


thle. Continuous rows of lum 


perators is not less than 3 feet, 


dows will result Three and one 
five-foot spacing of 


. hould luminaires be located di 
‘canning tables are 


he 3 feet, with 3% to 5 feet be 


A level of of S85 to 


would require uiditional lumi 
and the layout would be de 
pendent upon the spacing emploved 


levels of tlumimation from 35 to 


tactory This lavout is also for 


6. Lighting of the Critical Seeing 
Tasks for Tomato Canning 


6.1—I ntroduction (a) This seetion 


re necessary to reduce shadows 


the operators, and if the spae- 


ghting with a minimum of 


fanning Tables (a) Canning 


helts make it extremely diffi 


working surtace 


The eathons of luminaires 


to 32 inelusive give 


i f illumination at the back 
reflected To 


out glare 


luminatres he located one foot 


the edge of the table. In no 


€ vorking surface The 


rows specified are necessary 


to vain the desired level otf 


on and to reduce shadows 


the operators. Minimum spac 


operators to reduce shadows 


erred 


teandles can only be obtained 
twe continuous rows of units 


non Fig. 32 


aisle Wider aisle «pac 


ms layout is 


indles the single row of fluo 


units shown on Fig. 32 will 


thy 
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: 
> 
12 
vered lamp diffusers, open or closed candles should be supplied. Typical the (=e | 
type industrial reflectors, and similar lighting layouts for obtaining this level naires . 
inits, Care should be used regarding are shown in Figs. 25 and 26 
5.3.4 Sorting and Canning Tables 
insufficvent cut-off which w pr unifor 
j duce direct and reflected glare 53.4.1--Genera (a) Sorting and can she 
Section 244 ning tasks require the perators to he 
ake eritical choiwes between products 
6.3.2. Cutting and Pitteng Areas—(a) would be pre ‘ 
In most cases the ability to determine 
color differences, and to observe « ail 3.4.3 
tables are used in areas ta, ASh, Ade, 
defeet« it high speed requires high i i ra AS 
ntrast sensitivity, | ial acuity P3a, and P3b. Overhanging shelves or bi 
con est sensitivily visual act 
iad 
ind speed of visor To assure ard 
do the b. If an average level of 50 eult to illu tthe i: : 
seeing conditions a minimum of 
to 35 footeandles untained, good evenly 
ibout SO footeandles of nation 
seeing condition should result This shown 1 
should be pr lead ‘ nsidering the wn 
level of to footeandle ean he A 
‘ variables involved and modifving fac xin 
obtamed tre combination of of the he 
tors such as reflected glare, it iw felt 
light ar rtifleia shting or from nate it essential 
that the tlowable range of llumina 
‘ that (the 
thon should be between SO and 125 
hack f 
tootear os 
(>) 
in groups having severa paratie! rows, 
there exists considerable danger of d 
reet giare from iu naires located over ‘ f 
tables one or two rows away To min 
mize this danger a iminaire 
brightness of 2000 footlamberts should ns 
f he used, and units having an angle of 4 
eut-off of ipproximately degrees 
| 
should be employed. Many of the in De y 
120 
dustrial fixtures wil net meet these 
limitations but fluorescent fixtures with 
t le rightness ime ‘ 
are ava ible 
(c) Since eolor differences are im 
portant in determining grades, the a 
proper color of tllumunant os desirable ee 
Present researches ndieate that the 
0 
daylight fluorescent lamp gives the 
greatest! color difference  hetween 
grades, with the 400K fluorescent 
foot ‘| 
lamp a close second. Th rover 
‘ ‘ ml ve en 

with either of these sources is relative 
: eee lv slight over the 3500K white or ir © 
eandescent lamp; eretore personal 

preference will undoubtedly play a _ a 
irge part im the el e of lamp « 4 
diffusers, silvered lamp diffusers, or in ected for or grading as 
ol ng tables are potential source f re these tasks can be obtained. The meth 
ooate ‘ ‘ or and canning 
tabl t iw flected glare Luminaires wated on dof approach has been to diseuss the 
i ecessary ‘ t 
hright ne fe the center line of the belt give good proble nd te set optimus seeing 
prevet 
flected glare Figs, 25 and 26 s ‘ ‘ ractiea ution to 
lreet glare fro the lu sire ed - i i 
mn the eutting area fr nterfering typical layouts ‘ ? roe The levels of 
ha n the center ‘ he belt ‘ ape in he called 
gives a glare-free lighting installation ptinon evels. The re higher i 
ning area 
The es ted ap ‘ than the levels obtained in 
§.3.3-—I’s mae fin rox telv one toot back fr the the pr its This procedure 
nary sorting area the rhting unit he mer hle industrial lighting 
Lighting for Canneries 


| 


~ CANNING SINKS OF TABLES 


4 I 


_3-LAMP, 40-4 FLUORESCENT, END TO END 
INS SEE FIGURES 27, 26.508 


FOR ELevar 


| 


[TT 


LAYOUT 


FOR 35 TO 70 FI-C 


CANNING SNKS OF TABLES 


Figure 32. (Left) Light 


AISLE - 


ing layouts for canning 


tables and sinks (apri 


--$ 


cots and peaches). Fig 
ure 33 (Right) Flow 


diagram tomato can 


ning. 


TYPICAL LAYOUT FOR 85 
WOTE: EQUIVALENT LAYOUTS CAN BE MADE USING 
FLUORESCENT Lamps 


lighting levels with reasonable econ 
omy 


(b) 


distribution 


Luminaires having asymmetric 
and a thirty five degree 
angle of cut-off are necessary if maxi 
utilization of the light is to be 
When 


have been designed and are commer 


mutn 


obtained proper luminaires 


cially available, these layouts should be 
modified accordingly 

6.2—Analysis of Seeing Tasks 

6.2.1 


tomatoes are unloaded in the receiving 


Receiving Department —The raw 
department, and are either held there 
temporarily or transferred at once to 
the tomato washers. Samples may be 
drawn from the deliveries and graded 
this 


for quality on a table located in 


department. 
6.2.2 


and 


The tomatoes 


Preliminary Sorting ( Areas 
42 of Figure 33) 
are brought into the plant im lug boxes 
or baskets and emptied into washing 
From 
on to 


ing. These 


bins the washing bins they 


helts sort 
the 


rollers 


eontinucus tor 


belts 


move 


are usually of 


roller type, consisting of 2-inech 


that cause the atoes to rotate as 
Other belts 


ireas are metal strip 


belts, or rubber belts 


ron task to 


mesh 
he ace omplished 
1950 
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TO 120 FT 


tion of the defects 


These 


detec major 


tomatoes nelnde 


il, green tomatoes, re worms, 


ce. The operation in this area is some 


what varied that, in some 


the operators place the defective 


matoes onto a trim belt that goes to 


special operators who trim the product 


return the usable the 


belt. Other 


ind portion to 


nice eannenes have the 
as the, sort and return 


In both 


and 


operators trim 
the usable product to the belt 


eases the seeing tasks are 


eritical, requiring very high acuity 


other 
small 


7., inspection for worms ind 


defects requires perception of 


differences in size and contrast) 
6.2.3 
B of Figure ) 
Inspection, the 


flat 


Sorting and Canning Belt irea 


After the preliminary 


tomatoes pass on “oa 


belt from which the operators se 


pack The 


whole pack are deter 


lect tomatoes for whole 
grades of the 
hoth th eolor « 


mined by size and the 


natoes sperator nust 


g degrees 
ation of size 

mination, but 

tion depends upon both 


und the 


ght The 


spectral 


major deter 


‘tween products and 


ripe 


product See Section 


Lighting 


T T 


6.2.4 Juwe 
f Figure 


two methods of 


{rea Al 
There are essentially 


(rrade Sorting | 


handling tomatoes for 


rhe 


when whole pack tomatoes are canned, 


juice grade first is applicable 
For this operation the trimmed prod 
iets and also the product left after the 

ect pack has been removed are sent 
The tomatoes are there 


the 


the juicer 
inspected twice, onee in pre 
inerv serting area and again in the 


The 


in which no whole pack is canned 


w aren operation is 


In this case the tomatoes are inspected 


ind trimmed and go directly to the 


juicer. The product thus has only one 


inspection and if imperative that 


optimum ser ing eonditior be supplied 


for this operation The inspection task 


is essentially one of detecting and re 


moving worms, mold, sunseald, and 


too- green tomatoes At certain times 
during the season emphasis is placed 


on the detection of worms or mold 


For simplie 
the 


6.3—Lighting Layouts 


ity the luminaires specified on 


lughting layouts are all of one type 


Industrial type luminaires using lamps 


having equivalent light output per 


linear foot should be equally satisfac 


tory From maintenance considera 


tions instantaneous starting may be 


desired. It is possible to obtain com 


parable levels of illumination with the 


use of incandescent lamps in glassteel 
diffusers, silvered lamp diffusers, open 
or closed type industrial reflectors, and 
similar units. Care should be used re 


garding the possibility of too high 
brightness and insufficient cut-off which 
will produce direct and reflected glare. 
See Section 2.4.4.) 


6.3.1 


Re ering Department Ins pee- 


ion for quality requires approximately 


100 footeandles minimum illumination 


mato grading table. Since the 


supplementary lighting to gen 


for Canneriws 61 


: 
— 
eee 2 
— 
For ATION SEE F =" 98 
= 
the 
in the (01) 
4 
able to disting 
used in these quality of the |) 
belts, chair mination is oon the 
The ‘lightly grec) 3. ratio of 


HA 
© 


5-S HGT OF OPERATORS —— 


| 7.6 APPR 


approx EVE LEVEL 


GRASS ROLLER OR 
WRE MESH BELTS 


x / 
6)—| 
| | 
| 
| | 
| i 
WALK Way 
he Figure 34. Sorting belt (tomatoes). 
a Figure &. Sorting belt (tomatoes) 
T 
rR 


Notes for Figures 34 to 40 


B 50% RF (min.) on all surfaces. Use aluminum 
paint or glyptal base paint in light colors. (Le. off- 
white, cream, very light gray or green, etc.) 


C Slamp 40-w fluorescent luminaire with louvers hav- 
ing 35 cutoff (min.). Mount end to end 


E 65% RF (min.) on under sarfaces. Use aluminum 
paint or white glyptal base paint. 


F To obtain a 40% RF (min.) canning sinks should be 
white porcelain, stainless steel, Monel meta! or 
equivalent. Dark sinks should be resurfaced or 
replaced 


G Baffle located on center line to eliminate reflected 
glare 


H Baffle height will vary with belt width, position, 
and height of lighting unit above working surface. 


ee Figure 36. Sorting belt (tomatoes). 
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AvG HGT OF OPERATORS 


APPROX EYE LEVEL 


BAFFLE 
(6) SO% RF (MIN) 


67FT-C 
rort.c. <WHTE BELT 40% RF (MIN) 


@ Figure 37. Sorting belt (tomatoes) @® Figure 38. Canning table (tomatoes) 


ee Figure 39. Canning table (tomatoes). oe Figure 40. Sorting belt (olives). 
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EN 


2-LAMP UNITS 
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oy 


era “ ng sh he approximately howeve hefore 1 e definite recor snd that baffles be located on the center 
' s general leve f 0 footeandle endations can be made ne of the belt The continuous rows 
hould be ntaine nm the lumimaires specified are necessary 
6.3.3 
mediate he grading table ahtnin the desired level of 
‘ the tvy 
ever ‘ are 1 lieve from and t ive e shadows cast by 
ar 
nly 1 the operators. Minimum spacing of 
pe operators to reduce shadows should he 
re 
| feet. witl . feet to 5 feet being 
6.3.2 i fing irea 
preterred 
mad A } ‘ Suppl entar construction are not 
tors wo > bert 
na wing sh ject specular reflection are (c) Whe ol i rk both 
+} } direct o e heco 
throu Sines f the seeing thix reason the luminaires for portar nd fixture wing a 35 
task wu the f nil 35 are legree angie of it-off or shielding 
sho ised 


The re ' ur t bn of Figur Sorting tomatoes for 
he the ere tin ite enter rhe Fig juice grade requires aceurate ns per 
thu the Taek . tne . ir ist off the center me t thon and, as was mentioned in Section 
ter me ofleet hie rate diseard belt n Fig 6.24 Inspec n etimes 
t “ ! fe i The re HM. Od ‘ i its of Fig and need To assure satisfactory sorting it 
reth facts the pecular reflections f he sur is essential that the 100 footcandles 
toe /Nimoate per cent face he belt have been considered — ggtablished in Section 6.3.2 for prelin 

there ‘ k it ancl the mit « theretore cated a narv serting be maintained 

ne i nimu nehes back from the 

' east 100 aridle ‘ { e belt I protects the 


7. Lighting of the Critical Seeing 


wratotr the i naire of the 
based ‘ ‘ i tha il helt f n reflected wes while the Tasks for Olive Canning 
briahtne hie irround file protect the ’ 
7.1—Introduction Olive canning is 
are kept within allowable ‘ le t helt With the ” 
genera 1 “one shift” operation, and 
rrangement shown, at tenst i 
6.3.3 rina and Canning Tables eertain tasks are performed outdoors 
lewree angle of cut-off is necessary t 
Figure (a) In deter open structures which are well 
eld the bare tubes tro direet view 
mit > the leve t i na nh, ‘ whted by norma davlght There is, 
T he ot nueus row t luminaires are 
factor Hor UMpert em canning nevertheless, a need for a good system 
ry t reiuce shadows enst by 
whole pack tomatoc rh contrast of genera umination Luminaires 
ot t\ Th wan nimun which wal provide the proper level of 
ne ews than three feet 
hack Toot well diffused hgwhting should be pro 
mite ghting with a minimum of 
bert ent cen : The proper use ot eolored 
will result Three and one 
‘ Rimes erage reflectios surfaces for walls, ceiling, and machin 
tive tout sacing Ww ild be 
ta ‘ it 4 ery i is tnportant in conserving 
rreterahle Incandescent sources are 
mit teandles ght and in avouling too great varia 
le ratole rhting this are eines 
reves i itior trons un brightness 
hie produce nsiderable heat 
h h yout » » 
vroviding the high level of illamina 7.2—Seeing Tasks 
s T he tor tries 
erly controlled 7.2.1. Sorting, Grading, and Inspe 
the nev amd surtaee the 6.3.3.2 Canning Ta -(a) The re tron Belts Iwo sorting and grading 
the ow } shed bee reated a it 80) footenndle eve of dlumina operations are generally en ployed in 
ol te tis re nary tier in be obtained as shown in Fig ve cannenes The olives are first 
ives SS and SO Tf brightness ratios are rted as they are received from the 
(b) Pres —- adicated not properly eontrolled amd the ght hard to re wel sture, over-ripe, 
colored paints specified Seetpor wei truit and to remove at cks, 
? re not used, lewe rf mina ‘ r other for iterial which 
‘ owe 
equa eonditions riing and inspection operation takes 
The the ‘ es the ‘ anv toreigr 
chee Figs. 38 and 39 red fruit fruit of ur 
‘ ‘ 
we belt w t reflected ase Of dillerence 
» te the eperaters. Mere reeuires that the anits be located 12 7.29—Pitting end 
ose eressaryv of roble es back fr he edge of e belt of olives are performed 
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mechanically. The operations involve 
primarily the control of the machines 
and the ehecking of the products as 
they emerge in order to judge whether 
the machines are functioning properly 


7.2.3 


Certain type 


Hand Packing Olives in Jars 
onves are pie ked in 


giass jars and, particu arly in the 


of such pr Span sh green 


olives and stuffed oli the individual 
fruits are placed in tall 


nmetr 


picked 


tweezers or tongs and placed ro 


tion, 


in prope r position 


7.3—Lighting Layouts Levels of i 
the 


eanneries 


lumination for general working 
areas of olive 


Table I, 


the 


are piven ww 
together with footeandle le 

for supplementary lighting re 
quired for various seeing tasks encoun 
tered in the packing of other products 
For simplicity the luminaires specified 
on the lghting layout are all of one 
(Mther luminaires 


type industrial 


using lamps having equivalent light 
output per linear foot should be equa! 


From 


instantaneous starting 


ly satisfac tory maintenance 
eonsiderations, 
may be desired. It is possible to obtain 
comparable levels of illumination with 
the use of incandescent lamps in glas 
steel diffusers, silvered lamp diffusers, 
open or closed type industrial refle« 
tors, and similar units. Care should be 
used regarding the possibility of too 
high brightness and insufficient cut-off 
which will produce direct and reflected 
g! (See Section 2.4.4.) 

7.3.1—S 
Belts 


are 


per 


lighting require 


writing, (rrading, and 
(a) The 
for both of the sort 


tasks 
A high level of illun 


fron 


ments similar 


ing and grading deseribed 


Section 7.2.1 


tion should be provided by 


having low surtace brightness 


to avon! glare either dire« 


trom the t source or reflectes 


product or tror 


Pinpoiw 


any 1950 


should be so located that boght luwht 
direetiy from the hghting fixtures can 
workers 


not shine into the eves of the 


(b) In some 


factory 


canne 


lighting sorting and 


nspection 15 provided by two 


tube white rescent lamy n indus 


trial-type aires, placed 


end over 3 it approx mately 


hives muted over 
sbout to 10 
wit 

bars suspended ibove t 
belt to carry off olives 
picked out the 
Figure 40 With the lar 


that the fluorescent 


See 
nounted 
20) inches 


hoe It, light at 


footeandles sh 


the eiges of a 


reflector porty 


should be so placed 


light cannot shine 


of the workers and 


eves 


flector cannot int . ir view 


the working vrea of the he 


an open type industrial reflector hav 


ing a corrosion-resistant interior sur 


face is often used, consideration should 


tight 


be given to the use of vapor-tig unl 
which have a glass plate covering 


lower surface of the reflector 
heat-resistant 


erack if 
This provides 


may be of a 


giass 


not readily 


which will 
with cold water 


which mav be cleaned t 


ligrht output by 
protecting glass surface 


(c) If the « 


reseent tun 


ose position 


sidered objec three tube 


vered luminaire 


hemht of approx three 


shove the belt as indicated 


upper lumina 


Pitting and Choy ping There 
footeandles of 


n the a where 


should 


sources 


t. While 


veneral 


olives 


packed, low brightness luminaires will 


minimize reflected glare 


Viewal 


th tober 
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im the 


Engineering 
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submitted to 
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and 
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Reprints of this article 
including supplemental material 
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LES. Headquarters 
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New York 10, N. Y. 
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ve satis Mefevences 
fata Applied to Le ne J. Opteal 
Society of Amer er. 1944 
2. Creuch, Relat Between 
i " G ntensity of 
ith of renee rial Situations, Part 
sactions PS January, 1027 Also reat 
olives pattern with r ations, Part I! Treaneac 
the ends against the inner surface of guide Ma 28, “Size of Object Vieibil 
bs, the jar. For this hand packing opera of the , 
Mmm each olive is up with h are 4 kiesh, Light, Vieeion 
6 Van Nostrar 
tubes relia ‘ a4 aa 
fo ould be delivered near 
30-inch sorting belt. The Kreiner A 
and located that \ 6, 194 
directly into the kiesh, M j 
that the re chting Plus 
American Ke 
of Fire nderwriters 
York Cu 22 West 
fornia 
A White, David ¢ al 
Phe Stanton ersity im 1949 
12 Harr ' Ward Viet 
struck pone 2, 1957, p. 208 
restore its guar for of the 
ering y. Repert No. 1 
i washing the Bright and Bright Ratios 
res to the belt ix cor Kagineering, Vel. 68. pp 
source: ES. Lighting Has ‘ minating 
Figure 40 Mad Avenue, New ; 
b 
«hor 
ire chopped or pitted 
emooth eonvevor weit oft 
4 bright lucht reflected from wet surfaces 7.3.3. Hand Packing Olives om Jar 
‘ of the olives or reflection of the image laughting for hand packing of olives 
of the might surface of the ght provided fror ve diffused 
source from the belt ean be verv annev ous cf white whit, « er ineandes 
ing and ean greatly reduce the effleer cent or fluorescent, which ade 
ev of sorting ar ling. The a nt lo ‘ rene 1 ‘ | 
of ght on the task sll be th font the 
order of 125 footeandle tr ! ‘ ‘ ‘ 
65 


Research Creates Industry 
The | E.S. Research Fund—What It Is and What It Has Done : 


A Progress Report from the |.E.S. Research Fund Committee 


7 IENTIFIE d engineering re henetifts tu itael? At the same time the situation has changed very much 


ech has been direct respon the eost of research us reduced over for the better, and now more projects 


hle f he peectacular rowth of projeets eonducted by individual com have heen submitted than ean be 
Arne the mast panies, while the quality of results ts finaneed currently in faet, all avail 
suarte entu The eontinued ex mproved by pooling of expenence and ible funds are now alloeated 
f the tenanee entinur chireetior Subseriptions for the Fund were 
i eve the preserva The Fund at es the taecilities of solicited and received in the Autumn 
seen we chen und universities rather than of 1944, just five vears ago. A total 
‘ eme lard ttempting to establish a centralized of substantially 860,000 was sub 
re dependent upon an inten esearch organizatior This plan has seribed then, and no further request 
the rewra f ed researe) everal pot cdistinet ment. There for funds has been made since 
The } eve ent a wolef technicians 
killed in research teehnique; ander 4 { 
‘ h i 
sluate mel radtuate students are 
ese ke : 
hand to act sasistants and sub 
Manuf ‘ wet ‘ and space re aval ‘ 
ible at cost. There ilso the After a project has been approved 
‘ ‘ ‘ 
. nee that the tice re cor ind the funds ear-marked for it, a 
ducted with eomplete wk of self Technica Advisory Committee’ for 
erest, and the results made known that project is appointed consisting 
orn 
f their commercial effect of experts in the particular field. The 
; ' (me of the vreatest anticipated re election of projects for acceptance is 
the Fund to runded b the most urgent needs of 
‘ the est nlerest elects pss the field, and an attempt made to 
college med universitte n the twelve projects accepted thus far fall 
‘ | 
\ tent ties of research in the illu nto the following eategories 
nation field that they will inereas 
te their owt f atior fort r 
1} mult \ reat henetit 
that eould be derived trom the nece 
ed Fund operation Al f light sour 
| the hat this wu 2 
wn ‘ appeara sad ve@ectas of 
‘ ‘ ‘ te 
terest ' easing \ recent irvev by M « under incar 
the Resen Cor ttee of the Socie 
tive equenee red of chang n 
ite eollewes and mivers ‘ ra ‘ nterior finishe 
‘ } ‘ re bine one concerned i fifferent light 
‘ ‘ ia 
ht nd the visual et H D th Application 
ledge Ome of the major funetions of the 
‘ i of 
pele ‘ ‘ le ts Fund. aceordme to it« charter Trust 
nting \ereement « to furnish leadership feet of brig 
nel timutate rese irel ble re 
hes 
he iweneles educational nstitutions flecta 
nat ‘ ob visit + of 
rot ri oundatior laboratories, ete ask and ropertion Hlumination 
endations in & dance with 
f the ' neeri Seo Ir Has Dose dion of 
‘ nate M4 in the estab During the first two or three years 
ent e LES. Rese h Fund few olleges and universities were i ! aX 
i 
f ‘ ‘ vse ‘ erested in it iting projeets under 
tren une Primar for the rea Some of the work is planned to 
engineer ‘ ‘ ‘ on that the U.S. military services ibstantiate research of commercial 
rt j vere ffering funds toe cover almost iberatones, expecially where it has a 
port, the h ur esearch the college might wist bearing upon the Imination reeom 
u k ‘ hw indertake. In gener the Fund ix mendations of the Iuminating Engi 
the ested v in helping with the col neering 
eure it f.pocket expense nm the twelve accepted projects 
‘ the wine : part f that three are completed or practically so; 
tr “ t ‘ } Hlowever within the wat two vears three re far enough along to permit 
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a brief discussion here of the results ret No b Test Methods Wuart Does Ir Meas 

obtained to date sctriem pincering, Cornell Research is not a plant of rapa 
Project No. 12 licker Fusion Thresh - ; growth. Slow, methodical investiga 
old as @ Measure of Visual Fatigue This investigation deals with a st dy tron is the essence of success There 
Dept. of Psychology, Cornell University, the methods which have been pre must be a reasoned approach The 


> o ev isibila of 
Dr. M. E. Bitterman t sluate relative visibility Of Jridance of the research program 
vas work tasks and to develop a prac 
rests th those who seek to lay out 
It is generally recognized that in of ed which will apels est hose 


erations which require the continued us ander the ’ a onditions 


the program and fill in the gaps of 
of the eyes, more illumination is required ound in ¢ , : veh knowledge first, according to the 


to prevent fatigue than just the min ; urgeney of the need; seeond, the skill 


mum amount required to render the task ‘ ' ‘ , jeu ) and facilities available; and third, the 


visible This is a facet of great impor task and therets ti il i balaneing of projects according to the 


tanes te the Bowever tion according!» many fle interest The early 
to find the actual illumination needed to efforts must perforce seem sketchy 
minimize fatigue requires a sensitive ‘ and possibly insignifieant as compared 
method of measuring bod : ; hue to the total needs 
ocular gue. Some eri ‘ — ighting is \ reasonable start has been made 
been discovered, more are desire: characteristics in the field of lighting research. The 
Under a grant from the ‘ ‘ fact now program is designed to develop funda 
Fund, the Department of Psyeholog highway engi mental prineiples that shall be in the 
Cornell is investigating the ability of ; efore, that the furtherance of the publie welfare 
us undertaken a This sentence is not a glib platitude 
efleetion charac 
not the worker | i of pavements 
is given a reading task iluminated ) and other 


rete 


the to discern a slight flicker in the 


umination as & measure 


because the very basis of civilization 
know t is dependent upon 
of sight. Without lght 


be no sight. Lighting in 


verfect of ow foot 
perfectly steady hi t known Irpos and 


eandles, and then after a consideral 
period of work is asked to look up at thot Gam harmony with the visual process 


target light source and tell whether or j d tow or several irs brings the benefit« of satisfaction and 


ws ’ f he « 

not it shows any flicker I nnot ‘ ng tested increased acceptance 

dine at onee, the flick« creases > 

liseern it at on he flicker is inereased Professor Kracnenbueh! has developed \ modest objective of &100,000,00 
until he does, and the amount of 
sborate photometric apparatus which heen set up to continue the pro 
is recorded as an indication weesible to record autos 
vyram. During the early stages of the 


tigruc This work at Corne 
Fund's operations, it will be the 


pavement reflections at 


ceeded to a point where significant di dent ght re 
ferences in fatigue are indicated for a ngle. Work 
the data for a 


fte), and the investigators beli ton diseretion. There need be no upper or 


preference of the Trustees to receive 


considerabe change in illumination funds which may be applied at ther 


that the criterion can be refined «t " i ’ lower limit to the size of subserip 


tee P val Perform thon Where a donor expresses par 
Kennedy tieular interest in one phase of illu 

minating engineering, the Trustees 
mental Paycholog projects in that area, Subseriptions 
for research may be made to the lu 


heen experimentir 
work msists of perceptic ates minating Engineering Seeiety, or di 

ind contrast mVOIVeE on © ep hologiea rectly to the Trustees of the LES 

the recognition of patterns, configura specified lghting Research Fund, and in either case are 
Analysio discloses This work has not been car subject to acceptance by the Board of 


where t shows promis Trustees of the Fund 
present sufficient funds are not 


that most of the things seen can be 
broken down into typical shapes which 


ean be developed into standardized visua ivailable to finance the complete work List © LES. Researonw Foxp 
test objects. Dr. Fry has been studying Phe title of this project is ‘*Musele Ac Pros Kets 


the visual processes by which one dis tien Potent 4 


ints easure of Visu 
wa — Temporal Characteriatics of 


tinguishes a irticular configuration o -orfor 
orn 
Me al Inhibition Ohio State Univer 


standard test « t Fundamentally it 


involves the perception of the brightness 


Colors lr. Glenn Fry. This is an investiga 


attern which is the uniq -” luminants. Miss Dorothy if the action of the sensitive receiv 
tie of that test objeet. By discovering Hor Technologis Pepart ng area m eve (foveal region) when 
the principles of the perceptual processes fariculture several patterns of brightness areas are 
lr. Fry w be able to predict how the Nickersor mpressed upon if 4 ther simultaneously 
eve sees any unknown object ' expense to nee From this study it is 
Another question which has bees there « ‘ leveloped a 
swered im the ‘ of the investig of predietic o the effects to 
eoncerna thx expected fron on of a Variety 


test « ‘ nfigurat 


ight depresses ions 


the Bont establishing 


e ff ex 
the g elu ean WUethods 
Cottre 

stud f 1 methods 

pre sented sluate 

of srious work tasks 


practical and useful 
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degrees or less work of the Fund to 


This study is to develop a method 


metha!d whiet Vb under the great the forehead indicate a reliable index of son 
variet ¢ conditions found in field ap the alertness of the observer to the of formula for predicting the change ip 
plication. It vrovide the lighting sual task concerned. This project con color appearance of objects when seen 
practitioner with a means to determine sista of a pilot study to show if there under various illuminants. This will al 
the relative tifficulty f the task and may be a correlation between the poten lo the lighting engineer, the rhitect 
thereby proportion the mmination tiale and ymination conditions. If so, and the interior decorator to know 
cording! it might serve as ar ndex of the nervous advance specifically how the colors of 
The Effect of Task Brightness to Sur tension and thereby an index of the pay various interior finishes will appear un 
hologi nd physical cost of visual any proposed light source 
task 
farmaa Southern Metl flint niver List oF PROPOSALS PENDING 
ty. Prof RI Hies Ir This in Weasurement of Work Done by Ectromme 
Continuation of Wuscle Acton Poten 
setting up practical test to de (ieular Massachusetts Insti 
. tials as a Measure of Visual Perform 
ve the effeet of brightness differ tute of Teehnology, Dr. Kurt S. Lion . 
ance Coat Tufts College, Dr John 
expressed in ratios hetween the omee ablw the wrformance of visual 
' y Kennedy 
ne 
viet taak nd it urre ling tasks such reading over jon 
isual task an ** ndings upon ss reading over long J i Program for Research on Visign — Lab 
vieual performance Landolt rings are of time wi result in a fatigue of the . . 
oratory of Physiological Hygiene, Uni 
printed in J sragraph fort snd th teat muscles whieh train the eyes upon the . . 
. versity of Minnesota, Drs. Ernst Simon 
consists of checking the wation of the letails to be seen This fatigue may 
7 son and Josef Brozek This program 
openings nder one brightness " of « a slow down in movement particu 
proposes studies under two divisions I 
the work and various brightness ‘ from the of fixation upon one 
General physiological effects of visual 
of the surrounding area he reaults can «et of detaile to the next point of fixa 
: strain and II. Effect of aging on visual 
he used to ne recommendations of tion. It is thought that the level of illu 
functions with especial reference to illu « 
reflectances of surfaces in nation ma nfluence the amount of 
mination. Under / investigation would 
roon fatigue and, therefore, the speed of 
7 . be made of 1) heart rate and (2 
ment Thus the speed of movement 
Verification of Int tron FP muscle tension as re lated to illumination ; 
i he eonsnlered n 
Universit f Michigan, Prof. B under // study selections would be made 
. tig nd the cost of visual performance 
Increasingly has the gbting ngineet from functions of visual acuity, recogni 
f task The effeet of imination 
come sppreciate the imnfluer the tion time brightness discrimination, 
1 tw te determine the reeom 
whol minated ' ronment warm the fusion frequency of flicker, eve muscle 
ended footeandies for each task 
) shility te see th task at hand The power, eye musele coordination, accom 
brightnesses of the desks floor. walle Dia hy Means of modation at near point ind photography 
und ceiling in relationship to the bright University of Michigan, Prof of retina background 
neas of the task tt oe cht is an important 
t } } } } Comparative Detection and Resolution 
rtant the ‘ t? ring it inte building immteriors 

Laboratory, University of Michigan, Dr 

for f revlict « to produce relatively uniforn light . 
H. Richard Blackwe Much of the work 
ing tl brightness +) room « faces ne nel omfortable brightness cond 
on the relationship of illumination and 
4 in designing t ghting he Interfl tions. It ix beliewed that through suit 
vision is based upon threshold data which 
tien Method has been d reed I’re r such results on be 
urnis n surable referene roints 
feasor Moon it — shed Hy means » sealed easu eference po 
Threshold data are obtained under con 
acaled mods ' ros , achoolroom, the effeets of two 
: ditions where the eye can barely see the 
rertions can be varied ¢ rightnesaes louver systems (one horizontal and the 
objects pres nted The distance above 
are being mensured f t < eve ther rtica ure being studied 
‘ P : id for any given set of conditions 
ems ghting The results w ment Surface 
Pa ete Univer task and illumination furnishes an 
atticlie t? erin nts » 

: ‘ * sity of Hlinois, Prof. J. O. Kraechenbueb! f how visible the task becomes 
verify ti th ret th tudy r t 

newer a problem of the 1.E.S. Commit however, between just beeoming con 
The Pilect , th Spectral Composition ? n Street and Highway Lighting It acious of the presence of the object to 
at I nation on View! I armen « designed to establish the optimum be seen and being able to distinguish its 

Ur rait ¢ Toront Dr. D. Y thed of m ng reflectance from form or configuration. The latter thresh 
Solandt Thie study has to do with an pavement surfaces in order to deve a old is important in establishing lighting 
investigatior f poss of ed brightness coefficient through thresholds upon which to build recom 
whieh street and highway lighting could mended levels of illumination 

- bie lesigned to take advantage of the 
Fro thin the offs af he fron 

nherent reflection characteristics of the Photochromatic Ratio for Powt Sources 
‘er . ' surfaces. Also, it will allow lighting en Vision Research Laboratory, Univer 

' etermines on sourees are ichi rhs 
gineers to work with the road surface sity of Michigan, Dr. H. Richard Black 
how suppliers to develop road surfaces with well. Visi ity of signals under atmos 
alee r f ‘ > 
mproved reflectance properties pherie conditions are extremely impor 
ned : tant to aviation, railroa marine op 
Refereme Colors Now pectfie 
Th 4 J K erations and wartime field operations 
“a for Nene Illuminants Derothy Nicker w 
D ork he LES. Aviation Lighting 
Pa ' “ity r eas Calor Technologist I S. Depart c i 
w Rittermar Be ie helic that th omn ee ane «s members has con 
ment of Agrieulture Recause of interest tributed great! 
of tin ributed greatly to improved safety un 
! n aiding the Research Fund to imatitute i " lit 
ling t Juratios feet er poo vy conditions, especially 
stuck the effeets of color 
time. the dificult eatios nthe illu through improved runway approach light 
ninated environment, an elaborate series 
of tl rhis 4 ing olo plays an important role in 
f ‘ tions was initiated at the De ont 
t ' niles aed interpreta n oeation and onenta 
srtment of siture to specify t 
t f he tion It very mportant to know the 
ahiy t nl re relative effectiveness of various colored 
th ner upended . » when signals as related to the clear light 
rer imimants source order to design the candle 
ling iv eseent and fluorescent 
ling indeseent and rescen power for equal or adequate visibility 
1 fts al menants and Back Therefor this stady proposes to study 
Colleg i Re spor » Color Stim the photochromatie ratio for various col 
tent " Harry H red light sources 
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LIGHTING NEWS OF CURRENT INTEREST 


Summary of Council Action at its 


December Meeting, New York City 


The second regular Council] meeting 
of the fiseal year was held at Society 
headquarters, New York City on De 
God 


also were: 


cember 8, with President C 


dard Present 
Lee E 
Hibben 


Presidents; A 


presiding 

Tayler, Past President; S. G 
Walter Vice 

H. Manwaring, Gen 
eral Secretary; E. M. Strong, Trea 
Myrtle Fahsbender, DD M 

P. Steele, and M. N. Water 
man, Directors; W. Beals, G. F 
Dean, E. H. Lauth, J. 8S 
W. A. Stannard, G. J. Taylor (proxy 
for J. B. Browder); A. F. Wakefield 
(Proxy for F. A. Covington), and B, 
Williams (Proxy for E. E. Ackland), 
Regional! Vice-Presidents ; A 
Hinckley, Executive Secretary; L 
Technica! Director; Ross 
Henninger, Director of P ons; 
Ruby Redford, Production Ed 
Eve Freyer, Assistant to the Technical 
Director; J. A. Bartelt, A. A. Brain 
erd, R. M. Hoot, C. C. Keller, G. E 
Korten, L. B Moore, FE. H. Salter 
R. M. Zabel 


and Sturrock, 


surer, 

Jones, H 
G 
Schuchert 


Crouch, 
iblieat 


tor; 


and 


New 


Granp Rapips 


HAPTER 


Petition for a Charter was presented 
W_A Lakes Re 
Vice group 
of members in the cit 
Rapids, Michigan, the 
Chapter to be known as 
Noting 
been met in 
that 
120 attendance es 
held 


unanimously 


by Stannard, Great 


gional! President, from a 
CGirand 
new 


Western 


that the 


Michigan Chapter 


had every 


requirements 


particular, and seven 


averaging 


ready been by this group 


el approved the Charter 
onal officers of the 


Harold P 


Giraham, Secre 


be granted. Provis 


new Chapter are Earley, 
Chairman; and R. ¢ 
tary, both of the Consumers Power 


Co., Grand Rapids 
Hibben, Local Activities Chair 


in 


man, reviewed other local activities 


Janvary 1950 


a number of areas, indi 


groups and chapters are im process at 


formation, particularly | 


Mississippi, Albuquerque, New Mexico, 


Toledo, Ohio, Hawaii and Mexico City 


Initiated by 
M 


the 


ean Jones 


that 


preparation of 


assist Sections and Chapters in their 


regiona he ¢ 


study by the Loeal Activit 


operations 


NATIONAT 
New 


R. F 
National 


anp Cn 
Conterence 
Counel 


for 


ported to 


the Conferen 


vressing 
dena, Calif August 


and in W ashington, be 


THia 


ommendaty 


held 


committee's rec 


1952 Conference be 
and the 19535 meet 
approve 
wee 
New Fisean Date S 
Acting o 

S. B. Willams, Coun 
appomtment by President 
a Task Committee to St 
Year, 


review of the 


date 


The 


eety 


technical activities 
report ‘ 


(Crouch, Direeto 
gathering for 


work 


portant achievements ine 


the Soeety’'s Cine 


tion of the Recommended 
Daylighting scheduled for 
the 
ENGINEERING 


the ¢ 


February issue of 


in 
ING and 
Lighting in 
this 


excellent 


which appears in 


Crouch reported 


TELECAST 


the suggestion of 


CON PERENCES 
Hartenstein, Chairman of 
Committee, 


on plans now 


21-25, Mempersiip 


ng be in 


ounel 


inning 


bem made also on a 


of 


having to do with brig 


ard Practice 


ating study ships; a study of illun 


Tense 


n Jackson, contly by the steel 


f research by 


ot 


gram 


Committee; studies 


Dun discomfort glare; 


lhreetor, Couneil voted 


a guide to 


Mempers F 
I. Baer of 


Section, 


New 


fornia 


ven further 
ies Commit Ca 
Chicago Seetion, 


ber En 


mendation 


were € 
eritus grade 
of 


Details of 


u 
IN I 
the 

Examiners 
Mr 
to the 


People section on page 


the 


James’ long and v 


re 

Somety are give 
pre 
ce 


ST 


I he 


ported to 


Board of 
ounel 


Members 


on their 
in Ch Associate 


New Me 


dates on ni 


and reeomme 


tull M 


action, 


mbers, 


tavorable 


er change 


ri 


fioddard of 


dy the Fiseal 


further 


was 


. election of four new St 


Se 


the 
by 


ol esented by G 


Mer 


bers, 
r, Indieated 


is primase 


uded con 


Practice 
publication 


report 


UMINAT 
on 
Industry, 
Mr 


progress is 


issue 
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Industrial 


strike); a 


and L. V 


General 


Examiners 


and 


in men he 


hership Cha 


redraft of see 


tions of the proposed American Stand 


Lighting, 
htness relation 
ination for de 


the Steel Mill Report (held up 


pre 
the Research 


street lighting 


and numerous other 


\MERITUS 
the Northern 
James, 

lected to Mem 

the recom 

Board of 

Mr. Baer’s and 


aluable services 


nin the About 
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ATISTICS 

aleo re 
election of 
23 Student 


76 


Council's 
embers. Coun 
together with 


rship results in 


December 8 


also taken approving the 


staining Mem 


J. Taylor, Sus 


Elected 


erentative 
Ine 


Kepresentative 


Kepresentative 


: 
> 
| 
. 
me | 
| 
= 
4 totals as follows 94 
dation of 
wed the September 30 
Members Emeritus 24 
is bellow 4 
159 Members 154) 
possibility of a new fisen! 244 Student Members 258 3 
fee Total Membership 6972 
— 
_ 
Columbia Ele tr & Mig Ce : 
of the im- sockane. Washingtos 
Lithonia Lighting Products 
Lithenia Georgie 
Sun Lite Manufacturing C« 
> Detront Michigar 
Fred Hinder Official Kepresentative 
+ Thompson Wilson Company 
Atienta, Georgia 


Traffic Safety Bureau Reports 9918 Traffic Deaths 
Are Chargeable to Inadequate Visibility 


Why do traffie accidents at night 
kill four times as mar people as do 
traft aceident n the daytime, per 
vehicle operating? One answer to this 
important aspect of the ition's traffie 
aceident probler s provided in an 
analysis and report issued by The 
Street and Traffic Safety Lighting 
Bureau, Cleveland, Ohio 

The report shows that the 4-to-l ra 
tio of night-to-day deaths per vehicle 


operating is the result of «ix speetfie 


increase the 


factors which not only 

chances of accidents at might, but 
which also increase the chances that a 
mnught aeeident will be fatal when it 
does oceur, The analysis underlying 


the report is based on a detailed study 
of 8,151 fatal traffic accidents reported 


by 20 states for the vear 1948, with 
particular attention to the 4,648 of 
these which oceurred at night. Factors 
common to both nyught and day ace 


dents were eliminated, hereby enabling 
segregation of those factors which ap 


ply strictly to night accidents 


Six factors are listed as being di 
rectly accountable for night traffle 
deaths, as follows 

2. Detective ad ligt “2 
Fatigue sary 
4 Foe 

Uae f Aleot 
‘ Inadequate . sole 

Total 1068 Night Traf 4 
Thus, the report indicates, more than 


half of the total traffie deaths are 
chargeable directiv to inadequate Visi 
bility which is practically just another 
way of saying inadequate imination 

The report continues “this fiwure 
is considered conservative since allow 
ance must be made for the fact that in 
adequate visilnlity combined with other 
factors which cause night accidents 
and could, therefore be chargeld as 

ntly responsible for other nyght fa 
talities. Inadejuate miitv increases 
the danger of operating with defective 
tail-lughts and head ht It invites 
fatwrue It imerease e blindness 
And it makes the alent muel 
more apt to be fatal by further short 
ening the already reduced interval for 
reflexes to act. Evidence of this is the 
Detroit ex penence un thorough 
fare where fatal night accidents in 


sicohol were reduced 


volving the use of 


from 15 for a 2-year period before 


70 TELECAST 


to 1 


mprove 


the 


for 


visibility was adequate 
an equal period after the 
ment . At 
nation's streets are inadequately light 


traffie 


least two-thirds of 


ed Thousands of miles of 
hghting 
that 


are have no 
inadequate mo 


le to see 


fatal dangers 
in time to save their own lives and the 
others 

As convineing evidence of the extent 


traffic ean be 


reduced by the provision of adequate 


to which deaths 


night 


visibility, the report lists the following 


“hefore” and “after” report 


CONS Night 
jeaths r reduced percent streets 
aher bility has heer proved by increas 
ne ation 
CLEVELAND, Oi The ar before the 
tarted af extensive reliighting program 
ere pedestriar deaths At the end 
the first vear after the relighting «tarted 
here re 4 lestrian deaths 
s ta t ted f ain thoroughfore be 
f mproving visit ' ghting com 
th n t year after 
4 ‘timan Rar Traf 
were red fror 4° nad 
{ read leading the it by improving 
eligt 
‘ “NN Night fatalities dropped 
r re ear to 4 per year on 1 miles 
street pr silulity by inereasing 
Improving visibility by 
easing natior main highway 
ceding int ty hanged three year 
average death rate from 6 to zer 
it Improving visibility on 
‘ f main treff roughfare cut 
fata fr five to one 
M Night traffic fatalitic« 
wre reduced #¢ per ent on etreete where 
y mproved by increasing light 
os Catur Night fatalities at 
sections for two years prior te imprev 
< ty totalled 11 pared with one 
for t are after the relighting 
Sew Jexery proving visibility on 11 
relighting. reduced night 
ate 6 per cer 
‘ ran Deaths dropped 
th ar t ving 
' stretet high ay entering 
Sponane Wasen Hef vie 
mile « ain thoroughfare 
ere were no fata 
’ te dropped from seven the ear 
re relighting to none the year after 


Special Program Planned for 
Electrical Contractors 
Special attention will be given to 


the problems of eleetrieal contractors 


ans announced by the 


National Adequate Wiring Bureau for 


1950, The Bureau will produce a series 
f eontraetor aids, hold numerous 
elintes in various sections of the coun 
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try, and offer a number of new con- 
sumer items for local use 

The comprehensive program was 
announced on November 16th at the 


NEMA Atlantic 
City At 


membership approved a plan mapped 


Annual Meeting in 


that time the Association's 


out by the all-industry committees 


which guide the Bureau's operation. 
The unanimously accepted program 


neluded the following aids for loeal 


industry groups 


1 Taree brochures asswt electrical con 


tractors 


lines for members 


2 Lecal sales ndustry 
mh various sections of the country 
ear 
Industry Plan Pook A new plan book 
explaining the Bureau's operation the tools 
available to the industry, and how to ofr 


ganize for a certification AmMmpaign 


In addition to these new aids for 


industry groups, the Bureau will offer 
items for education of 


several new 


Course on Light and Color 
Held in Chicago 
What is 


course 


believed to be the 
the 


was completed De 


first 


ever conducted on subject 
“Light and Color” 
at the Chieago Lighting In 
the 
Section of 
Institute of 


the 


cember 7 


stitute Sponsoring bodies were 
Institute, 
j.E.S., 
Technology Instigator of 


as Carl W. Zersen, 


tor of the Chicago Lighting Institute 


the Chieago 


ind the Illinois 
course 


Managing Diree 


initiating this one further step in the 
recent trend of appreciation of the 
role of color in the Uluminated en 


Vironment 


Leading specialists in lighting, color, 


ind vision served as lecturers for the 
eught-week course. Very keen interest 
was evident in the subject so much 
so that eographed copies of the 
lectures in written form mav later he 
made available The lectures included 
What At and ¢ > by Pref J 
A 
I “ See Light and Colter Car 
Seurcee R. J. Diefenthaler. Genera 
Color by Walter ¢ Granwill 
‘ r Standards Department of Container ¢ 
f Ar 
Light and ¢ Specie I 
«(CA Home Myrtle Fahshender 
ne Fleetr (or 
ipr from SpeciA fory on 
‘ and J A. Meacham, Color 
‘ sulta Sherwin W ams 
ipplication to Speeiie Sales Areas —by CM 
Cutler, General Electric Co 
Diacuarion and Reve Sympesiam with all 
re and © J. Jensen. Eleanor R. Kaate 


ILLUMINATING ENGINEERING 


| 2 
| 
| 
‘3 
consumers 
| 
nS 
and F Ma 


puts 


Fellow Nominations 
Invited 

The Board of Fellows, under the 
chairmanship of H. M. Sharp, has 
reported to all Section and Chapter 
Chairmen, the desirability of receiv 
ing nominations for transfer to Fel 
low grade, by April 15. It is the pol- 
icy of the Board to recommend trans- 
fers once only during the 
order to give the Board sufficient time 
for 


vear. In 


consideration of nominations, 


candidates’ names, together with 


statements as to their qualifications 


should be received at Society head 


quarters by that date 


Formal nomination for transfer of 
a Member to the grade of Fellow may 


be submitted by any five Fellows or 


Members. A Member may not make 


his own application for transfer. The 
nomination 


must be initiated by 


others, 


The qualifications of a Fellow com 
prise five main requirements and are 
summarized below 


A Fellow 


period of 
attaine 
we 
field of 
fields dir 
Sha’! 
tion t 
and to the to patior 
to scientifi elds dire ted 


theret 


Nominations must be made on the 
preseribed forms completely filled out 
may be obtained 


Nomination forms 


from the Executive Secretary, Society 


head«guarters. 


South Texas Now a Section 
The 


officially became a full fledged Section 


former South Texas Chapter 
of the Society at a special Charter 
Houston 


Covington, Regional 


meeting held in December 
12. F. A Vice 
President presented the new Section 
Charter to H. G 
of the 


address, 


Hrivnatz, Chairman 
his 


Covington 


Section In presentation 
Mr. that 
Mr. Hrivnatz was the member respon- 


noted 


JANUARY 1950 


SOUTH TEXAS receives Section status at meeting in Houston. H. G. Hrivnatz, 
left, Chairman of the Section, receives official Charter from F. A. Covington, 
Regional Vice President 


sible for the South Texas 


org? 
Chairman 
Hriv 


group, 


and its first 


of growth, Mr 


Chapter 
After 


natz is 


four vears 
again Chairman of the 


and is the ehange 
tatus Mr 
the his 
promt 
ing up its growth sinee its Charter 
14S 


bers to a present figure of 92 


respons ble lor 


from Chapter to Seetron 


Covington bnetiv reviewed 


tory of the South Texas 


group 


meeting in June, from 55 men 


The meeting 
Aimswortl 


New York 


Lighting Pras 


lecture by George 
rhting Co 


on “Evolution of 


trated 
of Ainsworth Li 


tices 


Electrical Contractors 

Attend Special Lighting Course 
The 

sored for electrical workers in Lowell, 

Mass 


ber 


course i> illumination spon 


Novem 
100 


first announeed in the 


Telecast, attracted nearl 


registrants for the four-weeks ses 


For 


course Was 


many of the eontractors, 


the their first “exposure” 
to lighting information, and such was 
interest in the subjeet that the 


Fleetri 


eourse now 


their 
Lowell 
of the 


series next 


Light Corp Sponsors 


plan a similar 


vear 


In addition to electrical workers, 


the company plans next year to in 


vite also store personnel, school au 


thorities, construction contractors, 


and other groups 
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Significant Fluorescent 
Improvements Recently Announced 


The color quality of light from fluo 


sent sourees has been the subject 


of much eons and debate 


» has 


ent 
heen the subject of almost 


us laboratery research and 
dozen 


flue 


opment throughout the 


that 


have elapsed since the 

now known 
make its 
New York 


interim, many 


amp a came 


1430 


different atten mve been made to 


compensate innatural appear 


charucte treally 


red-de 


tures 
erate 

under ght or 
neandeseent light only Several an 
nouncements made this Fall, how 


whieh 


lamp man 


were 


long 


ever, indieate that at last 


ifacturers have whieved a 


fluorescent ' which will give at 


one and the anne me & Satisfactory 


“white” a; pearance of tself and also 


felike 


nated by it 


rendition 


ored objects illur 


Fove 


W nrres 


mt far-reaching 
f these 
Ne 


(ienera 


made in 
York the 3ist of October by the 
Fleet 


announcements was 


Company when it 


presented a series of selected audi 


ences a deseription and demonstration 
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1. Shall be « graduate of an engineering 
school of accepted standing or + have as 
2. Shall be at least thirty-two years of age but als ‘ 
% Shall hav ec n good standing the ‘ a 
ab grade of Member f s period of at least three eontinu | 
vears ediately preceding the date f el devel 

nm to the grade of Fellow 

veers 

‘ Shall have heen on mit 
gineer profession for at least 1 P reseent al 
b) Shall have been teacher of t of 
engines in a engineering ach fa 

1 cepted standing. and in responsible haree of puble deb 

World's Fa l 

have 

able 

d 

fie ee q 
— 

or 
+ 

cor 

_ 


four 


were 


thon 


72 


Goddard 
in the section Deep Sea Division 


of an 


integrated 
fluo 


“white 


desenmbed 


lamps 


of 


SOCIAL HIGH Jinks at New England Section President's Night. LE.S. President 
seated, takes his oath on the Sacred Cod while being made an Admiral 


Salty characters administering the oath un- 
fortunately not identified. 


characteristics of these new lamps are 
C. Barr of 
Depart 


technically desermbed by A 
Blectric 


ent’s Color Committee 


the General Lamp 


Deno-Test’s 


the Duro-Test Cor 
Bergen, N. J. an 
fluores 


(in Oetober 18, 
poration of Nerth 
“oon pletely 


ince new" 


cent imp featuring a double cathode, 


doa new bervilim-free phosphor 


was describe 


This new phosphor 


beng made up of caletum carbonate 
calcoum-phosphate, fluoride, 
mura nes irbonate, and antimony 

l The use of this material was «de 
*resu ng in ai br ghiter 
whiel aintains its luminous 


nereased 


lamps now can 


ite i insteml of at 100 hours 
\< an example, 3500 dee White has 
wee nerease! tre the old rating ot 
480 lumens.” 
With refer: he double “le 
‘ rt er tor he pany 
tated ‘ the wear formerly earried 
on one eathods spread over two, 
‘ t engthens the life of the lamp 
provides twice the surface area for 
twiee the amount of emission coating 
which, imeidentally, contains a secret 


eration dur 


neredient to red we diseo 


more positive start 


ng lamp fe 


ing and less chance of failure ... a life 


rating of 10,000 user-hours 


The so-called “candlelite” color of 


the light given by this new lamp is 


reasonably aptly deseribed by the 
name as tar as color-temperature de 


The visual effect on hu 


ser prions 

man features and colored objects is 
very good, in tact, its development 
seems to have been planned rather 
definitely in that direction and with 
good results, rather than as another 


“white” for general use 


“New Sorr Waite” 


WESTINGHOUSE 
About October 20, the Lamp Divi 
Westinghouse Electric 
Bloomfield, N. J. an 


fluorescent 


ol the 
Corporation at 
nounced a “new soft white” 
lamp that uses a peach-tinted light . 
flattering to human complexions, house 
furnishings, and food, and blending 
well with other lighting shades.” 

This lamp was announced as super 
seding the former “soft white lamp,” 
and was indicated as being especially 
food 


markets, homes, public lounges, night 


designed for use in restaurants, 


elubs, retail stores, and refrigerated 


meat showcases, It was stated also that 


the new lamp has a slightly higher 
operating efficieney than the old soft 


light amp 
Lighting Course 
in Toronto 

A short three-day course in Lighting 
Fur 


n Toronto, the fifth such course to be 


lamentals was recently completed 


sponsored by the Canadian General 


Eleetrie Co The course was designed 


especially for cleetrieal contractors, 


and architectural 


representatives of 


ind consulting firms. Leetures by the 


lighting Service 


Companv’s 


Dept 
shde 


supplemented — by 
d deme 


movies, 


School Lighting 
Inspection Trip 


To show its membership, first hand, 


is my types f school ligh Ing as 
possible, the Miiwankee Chamber ar 
range! a tour on December 16 to lead 
ng new and remodeled schools consid 


ered to 


eontorm with good present-day 


practice. Starting at seven in the eve 
ning, the group visited schools through 


Both 


installations 


out the Milwaukee area incan 


descent and fluorescent 


were represented, enabling compari 


sons of the «vetems 


Views 


f Current Interest 
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fs 
‘ 
iy reseent lamp These 
Standard ¢ ‘ st 4 
t it wid re 
ferred for king and “ r ents &- 
with Because of th | 
i 
and of 
‘ 
luxe” ff re ene avail 
ible in popu res and in 
ing rhontl the 
In a special article int 


Dr. Matthew Luckiesh 


Dr. Matthew Luckiesh, dynamic and 
Flee 
trie Lighting Research Laboratory at 
Nela Park, 
G. E. effective 


provisions of the company’s pension 


colorful director of the General 


Cleveland, retired from 


December 31, under 
plan. This was announced recently by 
Fred F. Harroff, general 
the Lamp Department 
A Fellow of IL.E.S 

dent of the Sorwety 

Luckiesh has been one of the Society's 
1947 he be 


honored, 


manager of 


and 
(1925-1926), Dr 


past-presi 


most active members. In 


eame also one of its most 


was elected recipient of the 


Medal, 


when he 


Gold honer im 


highest 


RLM Adopts New Specifications 


Adoption of four new RLM Speci 


fications, approval of revisions in 


existing specifications to improve 


standards. and election of offieers and 
was the business at hand at 


RLM 


recently at 


trustees 
meeting of the 


held 


the annual 
Institute, 
Cleveland, Ohio 

The four 


Spec ifeation 


Standards 


RLM 
adopted are 
RLM Standard Specification 
for 72” Fluorescent Two-Lamp, 
Porcelain Enamel 
No 29 for a 72" F 


eent Three-Lamp Open End Porcelain 


new Standard 


tollows 


\ J8 


Open Unit 


Specht atiwo lores 


Enamel Unit. Specification No tor 


a 96" Fluorescent Two-Lamp, Open 


End Porcelain Enamel Unit. Specifica 
a 96" 


End 


Copies of new 


tion No ! for Fluorescent 
Three-Lamp, Porcelain 


Enamel Unit RLM 
Standard Specification Sheets are now 


Open 


ay ailable 
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of 


luahle ) llumination and 


Vision “tor meritorious ar ment 


conspicuously furthering protes 


sion, art, or knowledge of 


ninating 
Over a period of nearly 

Lueckiesh 
member of 


More 


if his many papers on various 


engineering 


vears of men bership, 


has served as Chairman or 


G. K. Hardacre 


ilmest every ajor committee 


than 50 « 


subjects of research, experience, or nember of Couneal, and chairman of 


practice, have been published in the throughout the 


still a 


numerous committees 


Transactions of the [luminating Engi years, Mr. James is working 


neering Socety and ILLUMINATING member, serving currently on the Com 


ENGINEERING, exelusive of the many mittee on School Lighting 


lectures and addresses he has made be In 


recognition of tis many years of 
valuable service to LE.S., William P 
(Teddy) Bear was elected to Member 
Elec En 


as physicist in the Re of 


fore LES. Seetions and Regional Con 
ferences 

Dr. Luckiesh 
1910 


janed Ceneral erttus at the December S meeting 


trie in Couneal, Long known on the west 
Incandes 
Lamp Department. In 1920 he 
Applied Science, Mr 
1924 has Ihirector of 
Research With 


as his base of operations, he 


search Laboratories of the and elsewhere for his work in 


eons 
cent street lighting and 
Bear was retired in 1944 from the 
Gias & Electric 
Francisco 

Gilbert K. Hardacre, 
commercial sales, Public Service Com 
Northern Illinois, past 
L.E.S., has elected 
president of the Chicago Lighting In 


A. G. Nelson, ‘ hieago district 


Lamp Ihivision of 


hecame Director of 


ind since beer Paeitie Company, San 


Lighting Laboratory 
Clevelans 
leveland manager of 
plans to continue his activities in the 
field« ( «re 
elds of illumination, vision, and se« pany of and 


ng. in the capacity of a consultant on 


president of been 


these matters 


Couneil held in 


Leonard V. 


was elected to 


At the meeting of 
New York, 
James, Fellow of LES 
of Member Emeritus. Mr 


June 30 


stitute 


December 8, manager, 


Westing 
house EFleetrix Corp was elected vice 


president, and E. J. Doyle, assistant 


fron sale unager, Co 


the gr ule 


James was retired last Edison 


treasurer. C. 


director, Chieago 


monwealth 
elected secretary 
W. Zersen, managing 


Tnstit ite, was 


the General Eleetrie Co., Chieago, Th (io. was 


nos, after 25 vears of servies Lom 


Lighting reelected as 


NOT A NATIONAL Technical Conference. Not even a Regional Conference 

Just a regular meeting of the Eastern Pennsylvania Chapter held at Pottsville, 

Pa. on November 18. Subject—school lighting. Attendance at the meeting was 
318—overfiow crowd in the adjacent rooms not shown 
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fq 
Pid the lizhting, in recognition of 
‘ 
| 
Ing 
4 
moactive member of LES, 


Appointment of M. L. Gardner as A Member of LE.S. sinee 1930, Mr. 
engineering and service manager of Kankin served on numerous national 
the New England district of the West committees. In 1936-37 he was elected 


inghouse Electrie Corp., has been an Chairman of the Southern California 
nounced. His headquarters will be in Section, and in 1944-1946 was elected 


Boston, Mass. Before his new appoint Regional Vice-President of the South | 


ment, Mr. Gardner was engineering Pacific Coast Region. In addition to 


manager for the district engineering his services to LE.S., he was an active 


ind service department at East Pitts member also of the Eleetrie Club of 


burgh, Pa., and in his new position he Los Angeles and the Pacifie Coast 
succeeds Fr. P. Taugher, whose ap Fleetrie Association 


pointment as manager at engineering, 


industrial control division, was recent 


“IT SEEMS TO ME 


ly announced 


R. W. Staud 


Leader Eleetre Co. has announced 
the appointment of J. L. Kilpatrick as Dimmer Controlled Stage Lighting 
mt seeretary treasurer. Mr. Hard ts Eastern Sales Manager, with offices 
vere succeeds A. H Meyer who recent n New York Curty Well known for To the Editor 


In the October issue of TLLUMINAT 


retires’ Trom aetive ervice an 


hos work in lighting development and 


executive with the General Eleetrme Co his activities with national committees 


ING E.NGINERRING excerpts of a report 


M Ilardaecre has been identified with of the LE.S.. Mr Kilpatrick was for from light and Lighting are given 
the ghting odustry ince 1926 when merly vice-president in charge of sales. which desentbed a demonstration given 
he unel Puble Service Co. three Silvray Lighting In by my company of dimmer controlled 
atter wiuation f the Um stage ghting bv fluorescent lamps. 
Ilhine le served as secre The excerpts contained one printer's 
tre irer the Institute fre [0 B T A } error which gave the pnpression that 
pore only a limited range of dimming was 


range of dim ng is Increased to give 


whieves he article stated that “the 
Rudolf W. Staud, sales prometior George M. Rankin I that 


wre ‘ lire roof pub rela Through the Southertr (alitornia 


“ imu u value of approximately 2.3 
leetme Manat Seetio th has rned of 
n Tn ‘ ! is learned per cent This figure should he 0.3 
«elected Pre ter the passing of one its distinguished 
per cent for the instead of hemng 
RLM rd Institute t the b's vs in the death on November 8 
shout 45 1 n ftaet, better than 
Institute's recent annual meeting. Mr. of George M. Rankin. Elected a Fel ah 
m 
Stau ‘ ‘ ‘ ed e REM Stand ow of LES. in 1946. V Rankin was 
is | President e nearly 30 f th rot re fully 


leseribedd ur i leeture to he given in 


ting Engineer 


ined 


tiee iT thre evelopment onneetion with the west eoast din 


| r and rit mut for which he reeeived a gover 


ng equipment, He i director of the ment citation), Mr. Rankin has made Luminous Ceilings 


numerous eontributions to the teehn 


1 Adequate 
NEWA on the N Promotior Wiring Program and was responsible 


he Planne luehting larve measure for the introduc 


the thor nto California cities of the 
Standard Unifo 
As head of the Lighting Depart 


the Southern California Edi 


wha President in 1947 popular speaker, he conducted nation of refleeted glare I.E 
0 Mee fw the mnumerable classes in illuminatios August, 1949) resulting in “solid light 
RLM Star Institute were W. PF and desien for some 20 wears. and at x” is arrived at aceording to the data 
White. Vi er. | tu Divisior the time of } death was an acered sub ted by Moon and Spencer. These 
Westinghouse Fleet Corp. as Trea ted mstruector on illaumimation for tata, Im An e sense seceept as 
surer; and I. A. Hebdbe, Smoot-Hol- the California State Dept. of Educa. true 

man Seeretary tor The qaestion I wish 
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a 
| 
neluats } ve e has been engineers ifs 
tive lentified pate wide Noted more reeently for hi re February W. 
1 ri wa nelustries 
tiws relating te the ement of searches aml specification work in STRANGE, J] Ind 
t 
Chien ite and served 
To the Editor 
Ente Luchting Expositiors He me. Ower a permed of seven vears, he 
tive f the miplete 1 nous ceiling 
‘ Ind trial rue n developed ‘wit the Calitor 
that we have rend wt fo recent 
I ES ourna es 
he 
Most of these articles have heer pre Bis 
ented byw Professor Parry Moon and 
presentation of the data and their con ‘{e 
‘ ‘ 1» Mr on Co, Mr. Rankin was responsible yu i tha ati o the 
he Cour of n large measure for the development higher degree of co af 
if 
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fire hazard factor. 

This system dictates that a complete 
area of luminous sections are sus 
pended by supporting frames from the 
The luminous sections can be 
could be 


real 


ceiling 
of a variety of material and 
fireproof so this presents no 
obstacle 

My question is how are the fire 
sprinkler spigot: that already exist in 
older structures or that are called for 
mn new buildings to be accommodated 
in this luminous ceiling? 
the 


punching them down through an other 


To merely use expedient of 
wise attractive luminous panelled area 
would certainly detract in an esthetic 
sense, Also there is the expected shad 
ow that would result from the sprinkler 
stems or pipes. This surely would in 
terfere with the proper light distribu- 
tion of the system. 

It is admirable work that is being 
done on a laboratory seale and I be 
holds 


lighting trends but why not consider 


lieve much promise for future 


some of its inherent drawbacks now 
that must be met in the field eventual 
ly. For no matter how good this sys 
tem is, it will be useless in many po- 
tential plans of installation unless this 
problem is met and satisfactorily solved 
Frank C. Zatmana, Tampa 


now 
Florida. 


Lighting Education 
To the Editor: 
Recognition of the illuminating engi 
neer as a bona-fide and accepted engi- 
neer has been a problem and topic of 
discussion for quite a while 
I am writing you this letter to ad- 
vise of my experience, wi 
an extra point to this disenssion 


Pennevivania 


In June, was graduated by 


the University of with a 


degree of tachelor of Seence in 


Chemical Engineering. Since that date, 
i have been employed as a sales engi 


neer for certain manulacturers of 


lighting equipment. This work has en 
tailed the sales and design of planned 
lighting installations, cooperating with 
architects, engineers, utility companies, 
electrical contractors, ete 

Recently I decided that I would like 
to study the graduate course in illumi 
few 


offered in one of a 


universities in the United States which 


nation very 
offers them. Several preparations were 
made, until a certain fact was brought 
to light. The courses in illuminating 
engineering lead to a degree not in 
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Society Events 


February 8, 1950 Meeting of LES 
National Council, New York, N. Y. 
February 26-28, 1950 — Southwestern 
Regional Conference, Dallas, Texas. 
March 6-7, 
Conference, 
April 6, 1950 —- Meeting of LE.S. Coun 
cil, Edgewater Beach Hotel, Chicago, 

May 8-9, 1950 Great Lakes Regional 
Conference, Buffalo, N. Y 

May 11-12, 1950 
Conference, Montreal, Que., 
Royal Hotel 
May 18-19, 1950 
Conference, Philadelphia, Pa 

May 17-19, 1950 Midwestern Regional 
Conference, Milwaukee, 
June 7, 1950 —- Meeting of LE.S. Na 
tional Council, New York, N. Y. 
August 21-25, 1950 
fornia National Technical 
Pasadena, Calif. 


1950 
Atlanta, Ga., 


Regional 


Southern 


Hotel Grady 


Canadian Regional! 
Canada, Mt 


East Central Regional 


Wisconsin 


Southern Cali 
Conference, 


Industry Events 
January 16-19, 1950 


Show, Auditorium, Cleveland, Ohio 


Plant Maintenance 


January 23-27, 1950--American Society 
of Heating and Ventilating Engineers, 
Annual Meeting, Dallas, Texas 


January 23-27, 1950 
Show, Hotel New Yorker, 
N. 

January 30-February 3, 1950-— Amer 
of Electrical Engineers, 
New York, 


New York Lamp 
New York, 


ican Institute 
Winter 
We 


General Meeting, 


February 6, 13, 20, 27, March 6, 13, 20, 
27, 1950 Essex Electrical League, 5th 
Annual Light and 
Publie Service Building, Newark, N. J. 
February 27 - March 3, 1950 
Society for Testing Materials, Commit 
tee Week and Spring Meeting, Hotel 
William Penn, Pittsburgh, Pa. 

March 3, 1950-—Association of Electri 
eal Construction Engineers, Annual 
Meeting, 2 Park Ave., New York, N. Y. 
March 7-10, 1950-—Easex Electrical 
League, 6th Annual Electrical Indus 
trial Exposition, Newark, N. J 

March 13-16, 1950-—National Electrical 
Manufacturers Association, Edgewater 
Beach Hotel, Chicago, I! 

March 28-31, 1960 
Safety 
Convention 
Statler and 
York, N 
April 4-6, 1950 —- Edison Electrical In 
16th Annual Sales Conference, 


Power Conference, 


American 


-Greater New York 
20th Annual Safety 
Exposition, Hotels 
Clinton, New 


Council, 
and 
Governor 


stitute, 
Edgewater Beach Hotel, Chicago, I). 
April 5, 6, 7, 1950 Annual Mid 


west Power Conference, Sherman Hotel, 


Chicago, Ll 
April 19-22, 1950 
Society, Ninety 
Statler Hotel, Cleveland, Ohio 

June 6-8, 1950 Edison Electrical In 
stitute, 18th Annual Convention, At 
lantie City, N. J. 

June 12-16, 1950 Institute 
of Electric Engineers, Summer General 
Meeting, Pasadena, Calif. 

June 12-16, 1950--National Association 
of Electrical Distributors, Atlantic 
City, N. J. 
August 7-19, 1950 
Internati Trade 


The Electrochemical 


seventh Convention, 


American 


First United States 


Fair, Chicago, Il 


illumination but in electrical engineer 
ing 
of an under-graduate degree in electri 


This would first require the award 


eal engineering, which in my case 
would take an extra two years 

It is quite understandable that when 
a degree is desiynated as that in elec 
trneal engineering they expect you to 
be well versed in all phases of electri 
cal engineering, such as power, trans 
and in- 


mussion, communications, ete., 


eidentally, illumination. Such a degree 
would be of little more value than a 
similar degree in any other branch of 


engineering, as far as the field of illu 


minating engineering is concerned 
Should the universities recognize the 
existence of ilaminating engineering 
as an extensive and important fleld in 
itself, all engineers who have shown an 
interest and faith in illuminating eng! 
neering could pursue training in this 
field, and viditions to the 


crew of 


he valuable 


present technical minds who 


are doing everything they can to in 
crease the conception of good lighting, 


the creation of new sources and new 


equipment, and many other phases 


which are of importance 
Were the universities to accept the 
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conception of at illuminating engineer, 


a large majority of the laymen may 
be mmduced to ercome their feeling 
that planned lighting is strictly a com 
mereial idea conceived by the manu 
facturers of commercial lighting, and 
utihty companies Would it be pos 


ible for the Society to sponsor & series 


of eouree in reeownized universities 


throughout the country, in which the 
established as a re« 


r’? 


graduate wou d be 


ovnized illuminating enginee 

| have 
John Ke 
Fleetrieal 


of Il 


been advised by Professor 


enbueh! of the Depart 


ment of Engineering at the 


background | would be eligible to take 


t with my 


now, tl 


llumination, 
Master 


Engineering, 


their graduate courses in 
which would lead to a degree of 
Electrical 


of Seencee 


with a major in Hlumination. The en 
tire work could be completed in one 
vear consisting of two full terms and 
ell mer te 

This seen to be a step in the right 
hi thon, bu it may solve 
my particular problem, a lot of em 
phasis must still be put on programs 
for other en om the field of uminat 
eng nee ng G. Corman, Bright 
light Reflector Companu, Bredge 


NEW MEMBER 


At the meeting of the Couneil held 


December 8, 1949, the following were 


elected to me mbership 
Vow K Neand A Corpus 
‘ “ 
‘ WwW 
‘ ‘ 
Mew 
Alex 
‘ 
‘ 7 
Ame nA 
‘ 
‘of 
& Row and 
Clevelaad, 


76 TELECAST 


Lighting 


NON 


Members 
Banerjee, Sarat Kumar, Associated Electrical 
Industries (Indies ltd. 6 Mission Row 
India 
Casper Hands. Ir Dett Giewannit Casper 
td. 18 Via Mente di Pieta, Milan. Italy 
(HAPTER 
Members 
Akers 4 H Walker Electri Supply Ce 
Terre Haute. Ind 
smness Jt Peru Power Co. Peru. Ind 
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McGill University 


Student 
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Associate Members 

Moisson, Rene M.. Edwin F. Guth Co. >. 
Louis, Me 

Richards, R. R.. Koehler Mfg Co. Marlboro, 

New O8LEANS SECTION 

Member 

Kleinschmidt, ¢ 408 Gired St New Or 
leans, La 

Student Members 

Dempsey, K. Mississippi State College, 
State College, Miss 

MeKeither G Mississippi State College 
State College. Mise 

Smith Missicsippi State College, State 
College, Miss 

Waring, H A. Jr, Mississippi State College 
State College, Miss 

New York Section 
Member 


Arnott, E. G. F.. Westinghouse Lamp Division 
Bloomfield, N. J 


Associate Members 
er H. A. Westinghouse Electric Inter 
al New York. N.Y 
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Your most precise medium for Prismatic Light Control... 


PYREX brand Lenslites 


This installation illustrates how effec- 
tive PYREX brand Lenslites are for 
controlling, light. The problem involved 
the Mumination Stan auditorium to an 
intensity great cnough for study pur 
poses but at the same time providing 
dimmer control of the lighting for use 
during dramatic productions. The room 
is 82 feet wide by 85 feet long with an 
average ceiling height of 24 feet 
Using 300 watt lamps, the average read 
ing is 23 foot candles, an cfhcient 


lighting job 
PYREX brand Lenslites permit wide de- 


sign flexibility for spectal incandescent 


CORNING GLASS WORKS 
CORNING, NEW YORK 


lighting effects and are available in 
both round and square types. With 
them, light can be concentgated, spread 
or the beam offset . 


CORNING brand Lens Panels are 
basically Fresnel lenses in cross section, 
with prisms running parallel with the 
light source. Made of high quality 
rvstal glass, thev are available in a 
number of sizes and focal lengths to 
provide any light pattern you desire— 
concentration, spread or offset beam 


Bulletin LS-17 describes this lighting 
ware and gives complete specifications 


Glendale Auditorium, 
Glendeole College, 
Architect 
George Undvey, Giendole 
fiature Manulacturer 
C. W. Cole & Co, inc, 
los Angeles 
flectraal Contractor 
Victory Engineering & 
flectric Co. los Angeles 


PYREX brand Lensiites 


Round Pyrex brand Lensiites 
6%", 11%", 19%" 


hamete all wide angie 


Savors Pyrex brand Lensiites 
conc, 
wide angie 
wide angie 


Please send a tree 
<ribing CORNING 
brand Lenslite 


Corning Glass Works, Dept. IE-1, Corning, N. Y. 


Bulletin LS-17, de 
Pancls and PYREX 


FOR EFFICIENT, ATTRACTIVE LIGHTING... 
CORNING ALBA.-LITE for diffusion of fuorescent light. CORNING FOTA.LITE for high lowe! illumi 
neon PYREX brand LENSLITES and CORNING brond LENS PANELS for prismatic ight contro! 
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& LIGHT AT THE FLICK OF THE SWITCH #& NO STARTERS 


Here's the biggest fluorescent news in years: you can now use the new 


4-ft., 425 ma. T-12 Slimline Lamps in every fixture of the entire GUTH fluorescent 


line. And the 4-ft. Slimline is efficient! Same lumen output per foot os 


the 8-ft. Slimline. 


Now you have your choice: 
4-ft. Slimline 
the_8 - ft. Slimline 
standard 40-W lamps 
standard 85-W lamps 


in GUTH fluorescent fixtures. 


FUTURLITER® MAZELITE® CADET* ARISTOLITE® FLU-O-INDIRECT® TROFFERS 
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& EASY TO HANDLE 


For full details, 
call your nearest GUTH resident engineer or write 


YOUR TEAMMATE 
i” 


THE EDWIN F. GUTH COMPANY / ST. LOUIS 3, MISSOURI 


TRUCOLITE® 
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Quality Lighting 
at M.I.T. with 


PLEXIGLAS. 
Wall-to-Wall 
Lighting Fixtures! 


Prexictas has brought a new 
development to large-area lighting 
—complete wall-to-wall illumi- 
nation without glare or shadows. 
In « typical installation at Massa- 
chusetts Institute of Technology, 
panels of corrugated white translucent 
suspended below fluorescent 

lighting, provide glare-free, shadow -free 

lighting throughout the Provost's office. 


The acrylic plastic sheets rest on angle 
trons from h extend acoustic al fine. 


Actually, large Puextcias panels, installed 
wall-to-wall, diffuse light so perfectly that 
shadows and glare simply vanish. Brightness 
ratios are amazingly low. Eve-strain is eliminated. 
And at the same time overhead safety is increased 
and maintenance costs go down because 


Prexteras is light, strong, shatter-resistant. 


iso rademark, Reg Pat. Of 
and in principal foreign counties 


Canadian Distributor Crystal Clase & Plastics, Lad, 
282 St. Helens Avenue, Toroato, Ont 


Quality lighting is essential for schools, offices, 
public buildings—wherever optimum illumina- 
tion is desired with no direct or reflected glare. 
We'll be glad to send you full information on 
how to solve your lighting problem with 
Prexictas lighting fixtures. Just write on 


your letterhead. 


CHEMICALS A FOR INDUSTRY 


ROHM & HAAS 
COMPANY 
WASHINGTON SQUARE, PHILADELPHIA 5, PA. 


Represeniatives in principal foreign countries 
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AND 
HTING STANDARDS 
INUM LUMINAIRE 


Installations throughout the country have proved 
All-Aluminum Standards to be 

EFFICIENT * DURABLE * PRACTICAL + ECONOMICAL 
Pemco All-Aluminum Street Lighting Standards weigh 
only about 1/3 os much as steel or iron standards of 
comparable design and size, and resist corrosion. 
Available for prompt delivery in any design or strength 
of comparable iron or steel standards. 

The unusvol strength of these standards is attained by 
the skillful combining of definite strength-developing 
factors: high strength aluminum alloys, seamless 
construction (no longitudinal welds), heavy wall thickness, 
conical cold work-hardened taper, pressed fit base. 
Because Pemco Aluminum Standards incorporate ALL 
these attributes, they are able to develop the greatest 
possible strength of the aluminum alloys used. 

A 100% Aluminum installation . . . The Pemco All- 
Aluminum Standard with a Pemco Aluminum Luminaire 

. reduces Transportation Costs Erection Costs — 
Maintenance Costs. 


CBmeco- SYLVANIA PAR-38 


CONTROLLED BEAM 2500 LUMENS STREET 
LIGHTING LUMINAIRE 


an Aluminum Hood, either top or side entrance, for interior or exterior wiring, into 
which is inserted the PAR-38 Controlled Beam Street Lighting Lamp. 
The lamp is equipped with a Series Bayonet Socket, with a little 


knob to indicate the street side. No maintenance expense—a 
! brand new reflector each time the lomp is replaced. 
fi\ ¢ PHILADELPHIA MIA 
No. 700 
No. 702 


¥200-36 


PHILADELPHIA ELECTRICAL & MFG. CO. 
1200-36 N. 31st St, Phila. 21, Po 


For more complete information on PEMCO All Pemco Aluminum 
Aluminum Lighting Stondords and PEMCO-SYLVANIA PAR-38 
Sealed Beam Lumingires attach coupon to your 


business letterhead and mail todoy 


Nome 


Postion 
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GENERAL 
BRIGHT 


Two new General Electric 
white fluorescent lamps show 


beauty all colors 


‘ 


which, 
in the inside 
coating of two 
new General Electric fluorescent 
lamps, transforms the effect of the 
white light they give. With these 
new lamps—1) DE LUXE COOL 
and 2) DELUXE WARM WHITE 


Colors toke on new life 


? excellent color rendition is achieved, 


and at the same time yvouare givena 
choice of cool or warm atmosphere. 


Complexions flattered 


OA 


YOU'LL see colors come to life. .. fabrics and 
decorations take on new charm...complexions 
glow with new warmth.. 
rescent lamps could ever show them before. 


. better than fluo- 


The secret is a revolutionary new phosphor, 


Fabrics look their best 


Cool effect or warm? 


Now you can plan lighting to help 
create either a cool or a warm at- 
mosphere—give customers the light 
they desire and their surroundings 


suggest—with G. E’s two new lamps. 


For cool, crisp atmosphere: 
DE LUXE COOL WHITE 

For warm, friendly, intimate 

surroundings: 


DE LUXE WARM WHITE 


Secret is new 
“D-R” phosphor 


It took years of research to 
develop the phosphor, 
“D-R’’, that made General 
Electrie’s new color tri- 
umph possible. ““D-R’’ is 
the first successful ‘‘deep 
red'’ phosphor ever known. 


These two new lamps are one of 
the greatest advances in fluorescent 
lighting since General Electric in- 
troduced the first fluorescent lamp 
in 19388. The DE LUXE COOL 
WHITE and DE LUXE WARM 
WHITE lamps will both be intro- 
duced early in 1950 in the 40-watt 
size, later in all other popular sizes 
of G-E fluorescent lamps. 


For intimecy, 
DELUXE WARM 


For business, 
DE LUXE COOL 
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RINGS YOU 
ORLD COLOR 


FourG EB fluoresce nt lamps 


~—the two above, plus a Standard 


ool White 


and Warm White—now meet practically all fluorescent lighting needa. 


New white lamp line makes selection easy 


The whole question of which “white 
fluorescent lamp’’ to use is now sim- 
plified. The two new lamps — plus 
two‘‘high efficiency’ lamps—create 
a line of four G-E white fluorescent 
lamps that fills practically all 
fluorescent lighting needs. 

STANDARD COOL WHITE 
(formerly 4500)—offers highest 
efficiency with reasonable color ren- 
dition. Widely preferred for most 
working and selling areas. 

DE LUXE COOL WHITE ~gives 
excellent color rendition with 


good (but not highest) efficiency. 
Recommended for cool environment 
where the best appearance of color 
is essential. 


STANDARD WARM WHITE 
(formerly Warm Tint) provides 
highest efficiency combined with 
reasonable color rendition. 


DE LUXE WARM WHITE com- 
bines excellent color rendition with 
good (but not highest) efficiency. 
Recommended for warm environ- 
ment where the best appearance 
of color is essential. 


You can put your confidence in— 


GENERAL ELECTRIC 
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FLUORESCENT 
LAMPS 


FREE SELECTOR GUIDE 


Shows which 
lamp you need 
to meet yowr 
lighting require- 
ments. Write 
General Electric, 
Div. 166-1E-1, 
Nela Park, Cleve- 
land 12, Ohio 


‘ 
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The SOLA "SEQUENSTART” offers you more lumens per watt and cooler 
operation despite a drastic reduction in size and weight. It has the same 
WRITE FOR INFORMATIVE SOLA 
mounting dimensions as the preheat type of ballast and includes a ven- BULLETIN CFL-135 for an illus- 
trated, interesting discussion, “The 
tilated condenser compartment. A test of the SOLA “SEQUENSTART”’ Fundamentals of Fluorescent Light- 


ing.” and technical data on the 
Fluorescent Ballast will prove why more and more architects and light- SOLA “SEQUENSTART” Ballast and 


ing consultanis specify “SOLA” ballasts. other SOLA Lighting Transtormers. 


Treasfermers fer: Constont Voltage Cold Cothode Lighting Airport Lighting Series Lighting Fluorescent Lighting Luminous Tube Signs 
Ol Burner ignition Rey Power Controls Signo! System ete SOLA ELECTRIC COMPANY, 4633 W. 16th Street, Chicago 50, Mlinois 
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“since the fluorescent 


custom fits any 


these 4 low-cost modules are the “building blocks” | commercial interior— 
of a perfect custom-fitting lighting installation... gat no more than the cost 


of ordinary fixtures! 


In just a few months, Mircnett Mooure has won 


: : nation-wide approval and acceptance as an entirely 
475. Wott 1-12 oe new standard of commercial lighting. It is now being 
D 425 Milliomp Pa widely specified and installed in every type of 


Slimline Lomps 


modules fit together perfectly ond commercial establishment—supported universally by 
4 lighting distributors, contractors, utility men and 
te side, end to end, side to side 


D architects. The verdict of MODULE users 1s Unanimous 
te form more than 50,000 different “Here is complete lighting satisfaction!” Yes, here is 


lighting patterns...to fit any ceiling the first and only lighting system that provides a// 

shepe or size...mixing all light the advantages of custom-fitted lighting at no more 

sources in one harmonious system... than the cost of ordinary fixtures...If you are not - 

4 Wott 1-12 t specifying MODULE, look into its superior 
with oh (ne yet spec 4 

dork sides or ends)...s0 you con put 
/ the light where it is needed! 
— 


MITCHELL MANUFACTURING COMPANY 
2525 N. Clybourn Ave., Chicago 14, lilinois 


Send free 20-pege brochure describing MODULE 


32.Wott 12° Circline 
lomp, ond PAR Spot 
or Flood 


Firm 


Address 
City Zone State — 
4 14Wer T 12 
1S Type F Lomps Attention 
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CHAMPION 
FLUORESCENS 


7500 HOURS 


A) From way back last May, CHAMPION Fluorescent 


Lamps in all regular pre-heat types have been sold with 


a guaranteed rated life of 7500 hours! * 


WHAT DOES THIS MEAN TO YOU? 


Without costing you a single extra penny, Champion Lamps have 
been giving you up to triple operating value. The cost of maintenance, 
because of fewer lamp replacements, is much lower. 

Better look into this big bargain in better light — the Champion 
7500 Hour Lamp. Get in touch with your local distributor or write 
us for full details on this amazing Lamp value. 


*On 3 hour or longer burning cycles 


ic, CHAMPION LAMP WORKS 


iol Lynn, Massachusetts 
DEVISION OF CONSOLIDATED ELECTRIC LAMP CO 
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STREET LIGHTING ENGINEER 


Aleo has con 


An excellent oppertanity open fer experienced 
salesmen to represent an established New York 
manufacturer of ustom designed lighting 
equipment for Buildings Hospitals 
Schools, Charches and Banks, including the 
Holophane (Controlens lines Seeking men 
yualified te call on Architects, Lighting Engi 
vers and Wholesalers State full qualifications 
and technical background Keplies strictly con 
fidential Address Box 122. Illaminating Engi 
neering Society Pablications Office, 51 Mad 
Ave New Vork 
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HOLOPHANE COMPANY, Inc. 


Lighting Authorities Since 1898 - 342 MADISON AVENUE, NEW YORK 17,6.¥. 
THE HOLOPHANE COMPANT, LTD, THE QUEENSWAY, TORONTO 14, ONTARIO 


wo. (senses: 


Bonk Lighting 0 
(b) Levels 
{c) Surgery Lighting 0 
Lighting Economics 
(e) Light for Loorning 
() 
(g) Blockboord Lighting 


wo. vara 
(0) Lighting Design 
(d) Commercial Direct 
fe) General Utility Direct 


(h) Drefting Room Lighting 
(i) Lighting ond Sefety 
Industriel Relighting 
HIBAY® Lighting...) 
Smali-Store Lighting 
(m) How Lenses Work 
(n) Airport Lighting... 
(ce) Broadcasting 


SHEETS (SERIES): 

(p) Asymmetric Incandescent [J 
(q) Flush Incendescent 
(r) Flesh Sq. 


(s) Round Recessed 
(!) Flush Incondescent Fer 
Accoustical Coitings 
(v) Medicot Exominetion . 
(v) Majer Surgery Systeme 
(w) Minor Surgery Systeme 
(x) Wight Lights =O 
Word Lights (Indirect) 
(2) Poychiotric Lights 
(00) Bed Lights +O 
(bb) Dust-tight 
(cc) Industriel Fiverescegt 
(64) Combinetion 
cont Fiverecont 


(@) Commercial Indirect 
Commercial Sems-indirect 
(f) 
(g) Industriel WIBAY 

(h) Industriel Urility 

LOBAY Mercery 

(i) Veper tight-Dust tight 
(h) Test-Coll Lighting 

(i) Spray-Beoth Lighting 


(m) Flesh Incandescent 
lntersive 


(n) Counterlites 


(a) Recessed MOLOFLUX® (Floorescent) 
HOLOFLUK 
wo, Guide 10 wosritat 
THE LIGHTING OF SWITCHBOARDS 
oF Generating ano sus-starions 
roe coucarion 
THE MODERN JEWELRY STORE 
car Levels Indicator 
SPECIFIC FOR RAILROADS 
orrees 
cataros 
any suasect THAT Comes To 


0 


HOLOPHANE COMPANY, INC. Derr AES 2 
342 Madison Avenue, New York City 


Send litercture checked obove, without charge, tor 


Hol ophane ngineers snow y 
P| Corre Lightina for Everv Purpos 
Authentic Data on your 7 
ax | 
ARCHITEXT. 138 | 
8 hve 
| Lighting the Meters 
oe 


SUBSTITUTE FOR 
ACME ELECTRIC BALLAST 


PERFORMANCE 
A 


Compare the construction features and better per- 
formance of Acme Electric ballasts and you'll see 
why fluorescent lamps provide more light, last 
longer, prevent end blackening when an Acme 
Electric ballast controls the current. Write for 
Bulletin Fl 167 which gives valuable information 
concerning the operation and selection of proper 
bollosts for your fixtures. 


ACME ELECTRIC CORPORATION 


2791 WATER STREET CUBA, N. Y. 


Fleetriec 
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NEW LE.S. TECHNICAL 
COMMITTEE REPORTS 
NOW AVAILABLE 


Current booklets now on sale present recently 
approved information about lighting in three dif- 
ferent fields——useful to anvone who may now or 
later be concerned with these types of installations 


and for general data file 


e “Lighting for Woolen and Worsted Textile Mills” 
e “Lighting for Machining of Smal) Metal Parts” 
e “Lighting for Flour Mills” 


Architects Consultants Industrial Building 


Contractors Power Companies should have 


copies for file and staff reference 


Single copies we cach: quantity prices upon 


request 


Write for your copies to: 


ILLUMINATING ENGINEERING SOCIETY 


5! Madison Avenue New York 10. N. Y. 


10,000 sq. ft. of produc- 
tion space, which includes 
a modern building and new 
equipment is being added to 
the SUNBEAM plant. This sym. 
bolizes the spirit of cooperation 
we have had in the past and the 
greater lighting service we will 
render in the coming years. 


10,000 squore feet of added prod on facilities will mean more 
engineered lighting for schools, offices, sores, factories — for every com- 
mercial purpose We owe our thanks to the architects, contractors, electrical 
engineers and our distributors who hove mode this expansion possible 


SUNBE \V LIGHTING COMPANY | cacy 


manufacturers of BRA lighting fixtures 


PLACE + LOS ANGELES 21, CALIF. 
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PART 1 


nt changing conditions. It is a simple matter to remove the 


lightweight grids for access to the hxtures whenever re 


arrangement necessary 


Low Brightness 


The Sylvania Flexi-Module Ceiling is characterized by 


low surface brightness, even at high lighting intensities 


With the increasing use of illumination levels of the order 


of 100 foorwandles or higher, conventional lighting meth 


ods frequently result in highly objectionable glare and 


differences in brightness. With the Sylvania system, even 


| 


these high intensities can be provided with uniform, low 


The Sylvania Flexi-Module Ceiling ts ceiling brightness 


made up of a serics of aluminum grid a 
sections cach 32” by 32°. These grids M1pe Appearance 


are suspended from the building stud 

3 Because the Flexi-Module Ceiling requires no supporting 
ling by means of exclusive “star hanger supports. Hanger , = : 
; : rails, a uniform over-all ceiling effect is attained. The sup 
assemblies provide for length adjustment to the nearest 


} 


porting hangers give just enough of a pattern to avoid 
inch, and final adjustment is made from below, by screw 


monotony 
ing up on a threaded bolt " 
N he of The light metallic aluminum finish is soft and pleasing 
No supporting rails are needed, and since weight of a 
grid section is only 8!» pounds, a minimum of support 


strength is needed Cost Savings 
Grid Construction When planned as an integral part of building construc 


tion, the Sylvania Flexi-Module Ceiling allows remarkable 


savings in over-all costs. Air condimoning ducts, clectr 


and telephone wiring and other utilities can be run in 


the open in the space above the louvered ceiling— instead 


sprinkler heads and air conditioning outlets can be used 


of burying them in concrete. Inexpensive lighting hxtures, 


the Flexi-Module Ceil ng ies them all from view 


jaa 
{1-1 


Grids are rigidly constructed, with each individual louver 

Mail the coupon for full information 
welded to the sides at both ends. This mgid construction " 

on this radically new approach to 

makes possible the simple method of installation used, and lieh d 
also allows grid sections to bx fit walls, columns 
Grid finish is etched aluminu a permanent, uniform Sylvania Electric Products Inc 
finish that results in low surface brightness. A coat of clear Advertising Dept. 1-290! 
500 Fifth Avenue, New York 18. Y 


lacquer protects the finish from tinger prints 
Gentlemen 


Please send me full info tion on the Sylvania 


Advantages of Flexi-Module Flexi-Module Ceiling. 
Flexibility 


The Sylvania Fiexi-Module System lends itself admirably Company 
to any lighting requirement. Installations can be designed 
Address 
for even or uneven ceiling brightness, for high or low in 
tensitics. Used in conjunction with plug-in wiring ducts City State 


| 
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the system permits comy lete rearrangement of lightng to eee 
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FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES, SIGN TUBING: LIGHT BULBS; PHOTOLAMPS; RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES 
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INDEX TO ADVERTISERS 


How to keep PATRONS PLEASED |= 


Acme Electric Corp. 16A 


Benjamin Electric Mfg. Co. 
Inside Front Cover 


Champion Lamp Works 14A 


5A 


Corning Glass Works 


General Electric Co.. Lamp 10A, 11A 


Edwin F. Guth Co 6A, 7A 


LOUNGES 


Holophane Co. Inc. 15A 


Kopp Glass Inc. 


Litecontrol Corp. 


Martin Electric Products Co 19A 


RESTAURANTS 


Mitchell Manufacturing Co. 


Mobeco Inc. 18A 


Patrons expect atmosphere — whether it's the Philadelphia Electrical & Mfg. Co. 9A 
dignified affivence of hotel lobby, the worm 

intimacy of a cocktail lounge or the flattering com Photovolt Corp. 19A 

fort of @ restaurant. One way to keep them pleased 

and coming bock — is to create the atmosphere R.L.M. Standards Institute 

they seek And the dimming, brightening and Inside Back Cover 

blending of light con play an importont port in 

achieving that atmosphere so pleasing to the dis Rohm & Haas Co. Plastics Div SA 


criminating patron 


2 

POWERSTAT LIGHT DIMMING EQUIPMENT 
: can lift any lighting system out of the ordinary into Sunbeam Lighting Co 16A 

the unusvol With it, one con raise, lower or blend 

lighting to suit any occasion — can obtain lighting Superior Electric Co. 18A 

2000 effects so pleasing to patron and complementing to 

decor. For instance, the unit at upper left handles Sylvania Electric Products Inc. 17A 

single circuit loads of up to 2,000 watts of incan- 

descent or cold cathode lighting is motor-driven F. W. Wakefield Brass Co. 20A 

for handy pushbutton, remote operation. it's easy 

to install and economical to opercte over long Westinghouse Electric Corp., Lamps 


periods of constant use Back Cover 


The “packaged” POWERSTAT Dimmer ot the left 
handles a total of 6,000 wotts Each of its 3 units 
handles a seporote, 2,000-.wott circuit — gives “big 
switchboord” performance in one low cost, port 
able unit 


Westinghouse Electric Corp., Lighting 
1A 


ATTENTION! 


There's a POWERSTAT Dimmer, monvally-operated 
or motor-driven, for every lighting control need 
Investigate them todoy — whether you're planning 
@ new building of starting renovation. 


Manufacturers’ representatives 
are wanted to sell efficient 
FLOLITE COLD CATHODE 


THIS BOOKLET — FREE OF COURSE — IS FULL OF FLUORESCENT LAMPS end 


INTERESTING INFORMATION ON THE COMPLETE 
LINE OF POWERSTAT DIMMERS. SEND FOR IT 
TODAY — YOU'LL FIND IT A HELPFUL ADDITION 
TO YOUR FILE ON LIGHTING CONTROL. 


FLOLITE REFLECTOR UNITS 
to custom fixture manufactur- 
ers. Protected territory. Write 
us today for full particulars. 


MOBECO, INC. 


—_ 


— 


ELECTRIC cof 


a Ave. THE SUPERIOR Watertown 72, ) 
CONN BRISTOL, COMMECTICUT a Boston. Massachusetts 


POWTRSTAT VARIABL! TRANSFORMERS - VOL TROT POWER SUPPLIES STABILINE VOLTAGE RIGULAIORS 
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PHOTOVOLT 
UNIVERSAL PHOTOMETER 


A photoelectric foot-candle meter of high sensitivity 
for accurate measurement of all types of illumination. 


© 4 measuring ranges: 9-5, 0-25, 0-100, 0-500 ft.-<dl. 
© Simple in op ble, conveniently portable 
Available with cosine-corrected. photocell search unit 


Also: Mod. 210 with twin-photocell search unit and 
0.005 ft.-cdl. / div. for clear registration of lowest 
light levels in street and highway lighting surveys. 
Write for Bull. No. 200 to 


PHOTOVOLT CORP. 


95 Madison Ave. New York 16, N. Y. 


Let’s Consider the Cost 
et Ss ns er | e S Send today for your free copy of this useful data 
‘ 


on Kopp glass products, such as lenses for beam 
control, color filters, sight glasses and mechanical 
parts. This booklet contains information on glass 
engineering, production and research, and a 
description of Kopp Customer Service 

Kopp specializes in the design and manufac- 
ture of lenses for color correction and beam 
control. The high quality of these products 
comes from manufacturing skill developed dur- 
ing a half-century of glass making 

Use the coupon to get your copy of this in- 
formative data book. 


Martin shoo KOPP GLASS, INC. 


1) Mertin Sheeting costs 50° less then any other 

cotiofectory motoriel. SWISSVALE, PA. 
Martin Sheeting can be ordered in any length— 
eliminating cross pieces—speeding installation. 
Martin Sheeting won't break—even if dropped. 
No special tools are needed to cut Martin Sheet- 
ing—ao pen knife or scissors con be used—right 
on the job. 


for a 
Free somple and price list are yours on request. Please send me @ copy of you 24-page ithuwoted 


346 Somerville Ave. Somerville 43, Mass. 
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How a typical Coordinated Classroom was 
created in a typical school, using standard avail- 
able lighting equipment and other materials, and 
achieving brightness ratios and reflectances 
either equaling or bettering those recommended 
by the American Standard Practice for School 
Lighting, is told in detail in: 


ANOTHER WAKEFIELD STAR INSTALLATION 


conus of fow rows of 
two lomp 40W Stors 
reflectors weing 3500 white Avorescent lomps 


1. An Engineering Survey by an Independent 
Consulting Illuminating Engineer. (A copy is 
yours for the asking.) 


2. Write also for ‘The Coordinated Classroom” 
by Darell Boyd Harmon, a 48-page illustrated 
brochure. 


THE F. W. WAKEFIELD BRASS COMPANY, VERMILION, OHIO 


Over-ALL Lighting 


Basic CLASSROOM root 


ILLUMINATING ENGINEERING 
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CLASSKOON =— 

| meeting or bettering all recommendations | 2 

Of American Standard Practice 
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how GOOD can PLANNED LIGHTING 


without good equipment? 


HE answer is—no better than a building or BREAK the final results, in terms of sus- 
plan without good building material. There tained lighting ethciency, low-cost maintenance 
is no dodging the fact that Good Equipment and dependable operation. 
is the BASIC factor in a GOOD LIGHTING That's why, no matter how good the Lighting 
PLAN. It is the lighting units, the lampholders, Plan, the results may be disappointing unless 
the ballasts, the reflector, etc.. which MAKE the plan includes GOOD EQUIPMENT. 


the PUBLIC must be BETTER INFORMED on the importance of GOOD lighting equipment 


As an industry, and as individual business men, we fail in selling QUALITY ts continuously maintained from one piece of equipment 


PLANNED LIGHTING when we do not sell the importance of Goop to the other 


EQUIPMENT at the same time. It is our obligation that we keep faith 


with our customers by giving them the UNVARNISHED FACTS about the FREE Booklet The rim Standards Institute has published a 
DIFFERENCE between GOOD and INFERIOR OF SUBSTANDARD EQUIPMENT booklet containing the detail of each specification for each type of 
in terms of the factors listed below — hgbting unit for which aim Standards have been estab 

The buyer is entitled to KNOW these facts and to be TOLD ’ lished, as well as a complete summary of the IMPORTANCE 


and SHOWN that there are POSITIVE PROTECTIONS provided OF THE LABEL in terms of CUSTOMER BENEFITS 
by the lighting industry, which assure him that the equip How the kim Label provides assurance that the equip 
ment he buys 1s in the GOOD EQUIPMENT BRACKET the ment as of uniformly high quality is shown through ar 
QUALITY BRACKET. Proof of Gwal:ty in lighting equipment outline of the RLM CONFORMANCE PROGRAM. Under this 
program, the Electrical Tesuung Laboratories make periodic 


CERTIFIED BALLAST LABEL tests of samples obtained from factory or market place to 
make sure that all equipment bearing the him Label con 


RLM LABEL sistently and 


1S MADE EASY through such proof elements as 


adheres to RLM Standards 


UNDERWRITERS’ LABORATORIES LABEL Make the RLM BOOKLET a port of every Planned LIGHTING 


PROPOSAL! Write to the aim Standards Institute for your COM 
ELECTRICAL TESTING LABORATORY TESTS PLIMENTARY 


cory (Cor copres) of the RLM SPPCIFICATION BOOKLET 


today, Plan to attach a copy to every PLANNED LIGHTING proposal you 


These provide the buyer not only with the assurance that MINIMUM submit let it help you point out to your customers that 6o0op 


STANDARDS for performance have been met, but also that UNIFORM FQUIPMENT tS BASIC to GOOD PLANNED LIGHTING 


the PUBLIC is entitled to KNOW these FACTS about GOOD LIGHTING EQUIPMENT 


CONSTRUCTION: Good Lighting Equipment features structur- 
ally sound fabrication and heavy steels for maximum resistance 
to sag distortion and breakage 


that conforms to the most accepted principles of Mluminating 
Eng neering. Such design protects the workers’ eves while deliv 
t not only the mort izght per dollar, but also the regurred 
Good Lighting Eq pment features reficctor finishes that ty of for the individual Seeing Task 

msure your getting all the light you pay for this year and ter SOCKETS, STARTERS, LAMPHOLDERS: Cin Lighting Equip 
years from now! That is why good equipment so overwhelmingly ment features ruggedly constructed parts that withstand years of 
features PORCELAIN ENAMEL—the one and only commercially use and embody special design which facilitates quick, money 


available finish that cannot deteriorate of corrode, regardless of saving maintenance and low-cost operation 


the industrial atmosphere. Additional advantages of Porcelain 
Enamel are (1) that it is the only finish whose orginal ethcrency BALLASTS: Grd Lighting Equipment insure 


you against trouble 
ved year after year by simply washing it with soap by employing only the highest 


quality certihed ballasts. Ballasts 
1 (2) that it is UNSURPASSED as a reflecting surface last longer because sound electrical and mechanical design pre 
os, Lamps last longer 
ight because certified ballasts supply prop 

mum <« ne current and maintau ro 
CF This Advertisement is published in the Interest of ~ 
serating watts 
REFLECTOR DESIGN: the Entire Lighting Industry by lamp. Present wiring ca 
Good Lighting Equipment pacity is used most eth 


ideally combines a high reflection factor with a high vents high temperature ballast operat 


insures good lighting 


cently by the high power 
through reflector design 


factor of quality ballasts 


RLM STANDARDS INSTITUTE, SUITE 823, 326 W. MADISON ST., CHICAGO 6, ILL. 
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LAMP COSTS 
TIME SPENT REPLACING BURNED-OUT LAMPS 


THIS 
Westi nghouse 


FLUORESCENT LAMPS 


NOW LAST 3 TIMES 
AS LONG 


YET COST NO MORE! 


Three times the life, or 's the cost! How ever Yes, Westinghouse lamps will last 2'2 years 
you look at it, the new Westinghouse Fivo in average store installations . . . 3 years in 
rescent Lamps present a story of increased average one-shift offices or factories. Light 
efficiency! You can trim expenses two ways output, too, hes been increased. So, for 
1) by having to buy lamps less often, and longer life at lower cost, specify Westing- 
LEADING 2) by having to change lomps less often house lamps 
THE FIELD Lamp Division, Westinghouse Electric Corp., Bloomfield, N. J. 


YOU CAN BE ITS 
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